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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

Direct Contact, Aquatic Rece ptors

Benthic Organisms

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

Lithium 7439-93-2 NoTRV
Magnesium 7439-95-4 No TRV

Man ese 7439-96-5 4.60E+02 Persaud and others 1993 k
Merc 7439-97-6 NoTRV

Mercu ry - H 2 7487-94-7 2.OOP.01 EPA 1999r

Methylmercury 22967-92-6 2.00E-01 EPA 1999r

Molybdenum 7439-98-7 NoTRV

Nickel 7440-02-0 1.60E+01 EPA 1999r
Potassium 7440-09-7 NoTRV
Rhodium 7440-16-6 No TRV

Selenium 7782-49-2 I.OOE-01 EPA 1999f
Silicon 7440-21-3 NoTRV

Silver 7440-22-4 4.50E+00 EPA 1999r
Sodium 7440-23-5 No TRV

Strontium 7440-24-6 NoTRV
Tantalum 7440-25-7 No TRV

Thallium 7440-28-0 NoTRV

Tin 7440-31-5 NoTRV
Tungsten 7440-33-7 No TRV

Uranium 7440-61-1 No TRV

Vanadium 7440-62-2 No TRV
Yttrium 7440-65-5 No TRV

Page C3-244



24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Tabte C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

Direct Ex p osure, Terrestrial Rece ptors

Plant Terrestrial Invertebrate

Constituent of Potential Concern

CAS
Registry
Number TRV Source TRV Source

Zinc 7440-66-6 9.00E-01 EPA 1999 1.99E+02 EPA 1999f

Zirconium 7440-67-7 No TRV No TRV

Non-metals and Anions

Ammonia/Ammonium 7664-41-7 NoTRV NoTRV

Bromide 24959-67-9 LOOE+01 Efro son and others 1997a ` No TRV

Chloride 16887-00-6 NoTRV NoTRV

Cyanide 57-12-5 No TRV No TRV

Fluoride 16984-48-8 2.00E+02 Efro mson and others 1997a ` No TRV

Hydroxide 14280-30-9 No TRV No TRV

Iodine 7553-56-2 4.OOE+00 Efroymson and others 1997a ` No TRV

Nitrate 14797-55-8 NoTRV NoTRV

Nitrite 14797-65-0 NoTRV NoTRV

Phos phate 14265-44-2 NoTRV NoTRV

Pho horus 7723-14-0 NoTRV NoTRV

Sulfate 14808-79-8 NoTRV No TRV

Total Sulfur 63705-05-5 NoTRV No TRV
Criteria Pollutants

Carbon monoxide 630-08-0 No TRV No TRV

Nitro endioxide 10102-44-0 NoTRV NoTRV

Ozone 10028-15-6 NoTRV NoTRV

Particulate matter No CAS # No TRV No TRV

Sulfur dioxide 7446-09-5 No TRV No TRV

Radionuclides

All radionuclides combined rad/d ° No CAS # LOOE+00 IAEA 19920 1.00E+00 IAEA 1992°
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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

In estion Terrestrial Exposures

Mule Deer Mournin Dove

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

NOAEL
TAV Source

Zinc 7440-66-6 1.04E+01 EPA 1999r 1.31E+02 EPA 1999r

Zirconium 7440-67-7 1.74E+00
Schroeder and others (1968)
in Sample and others ( 1996) No TRV

Non-metals and Anions

Ammonia/Ammonium

I
7664-41-7 No TRV No TRV

I

Bromide 24959-67-9 No TRV No TRV

Chloride 16887-00-6 NoTRV No 7RV

Cyanide 57-12-5 2.40E+01 EPA 1999r 4.00E-02 EPA 1999f

Fluoride 16984-48-5 3.I4E+91

Aulerich and others (1987)

in Sample and others 1996 ` 7.80E+00

Pattee and others (1988)

in Sample and others 1996 `

Hydroxide 14280-30-9 NoTRV No TRV

Iodine 7553-56-2 NoTRV NoTRV

Nitrate 14797-55-8 NoTRV No TRV

Nitrite 14797-65-0 No TRV No TRV

Phosphate 14265-44-2 No TRV No TRV

Phosphorus 7723-14-0 No TRV No TRV

Sulfate 14808-79-8 NoTRV NoTRV

Total Sulfur 63705-05-5 No TRV No TRV

Criteria Pollu tants

Carbon monoxide 630-08-0 No TRV No TRV

Nitrogen dioxide 10102-44-0 No TRV No TRV

Ozone 10028-15-6 No TRV No TRV

Particulate matter No CAS # No TRV No TRV

SulCur dioxide 7446-09-5 No TRV No TRV

Radionuclides

All radionuclides combined rad/d " No CAS i! 1.OOE-01 IAEA 1992° 1.001r01 IAEA 1992°
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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

In estion Terrestrial Exposures

Great Basin Pocket Mouse Western Meadowlark

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

NOAEL
TRV Source

Zinc 7440-66-6 1.04E+01 EPA 1999r 1.31E+02 EPA 1999r

Zirconium 7440-67-7 1.74E+90
Schroeder and others (1968)
in Sample and others ( 1996) No TRV

Non-metals and Anions

Ammonia/Ammonium 7664-41-7 No TRV No TRV

Bromide 24959-67-9 No TRV No TRV
Chloride 16887-00-6 No TRV No TRV

Cyanide 57-12-5 2.40E+01 EPA 1999r 4.00E-02 EPA 1999r

Fluoride 16984-48-8 3.14E+01

Aulerich and others (1987)

in Sam le and others (1996)° 7.80E+00

Pattee and others (1988)

in Sam le and others 1996 °
Hydroxide 14280-30-9 NoTRV NoTRV

Iodine 7553-56-2 No TRV No TRV
Nitrate 14797-55-8 No TRV No TRV
Nitrite 14797-65-0 No TRV No TRV
Phosphate 14265-44-2 No TRV No TRV
Phosphorus 7723-14-0 No TRV No TRV
Sulfate 14808-79-8 No TRV No TRV
Total Sulfur 63705-05-5 No TRV No TRV

Criteria Pollu tants
Carbon monoxide 630-08-0 No TRV No TRV
Nitrogen dioxide 10102-44-0 No TRV No TRV
Ozone 10028-15-6 NoTRV NoTRV
Particulate matter No CAS # No TRV No TRV
Sulfurdioxide 7446-09-5 NoTRV No TRV
Radio»uc[rdes

AII radionuclides combined rad/d " No CAS # LOOE-01 IAEA 1992° 1.00E-O1 IAEA 1992°
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24590-WTP-RPi-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

Ingestion, Terrestrial Exposures

Coyote Burrowing Owl

Constituent of Potential Concern

CAS
Registry
Number

NOAEL

TRV Source
NOAEL
TRV Source

Zinc 7440-66-6 1.04E+01 EPA 1999r 1.31E+02 EPA 1999f

Zirconium 7440-67-7 1.74E+00
Schroeder and others (1968)
in Sample and others ( 1996 ) No TRV

Non-metals and Anions

Ammonia/Ammonium 7664-41-7 NoTRV No TRV

Bromide 24959-67-9 No TRV No TRV
Chloride 16887-00-6 NoTRV No TRV

Cyanide 57-12-5 2.40E+01 EPA 1999f 4.00E-02 EPA 1999r

Fluoride 16984-08-8 3.14E+01

Aulerich and others (1987)

in Sample and others 199 ` 7.80E+00

Pattce and others (1988)

in Sample and others ( 1996)'
Hydroxide 14280-30-9 NoTRV NoTRV

Iodine 7553-56-2 No TRV No TRV
Nitrate 14797-55-8 NoTRV NoTRV
Nitrite 14797-65-0 No TRV No TRV
Phos phate 14265-44-2 No TRV No TRV
Phos horus 7723-14-0 No TRV No TRV
Sulfate 14808-79-8 NoTRV NoTRV
Total Sulfur 63705-05-5 No TRV No TRV

Criteria Pollutants

Carbon monoxide 630-08-0 No TRV No TRV
Nitrogen dioxide 10102-44-0 No TRV No TRV
Ozone 10028-15-6 No TRV No TRV
Particulate matter No CAS # No TRV No TRV
Sulfur dioxide 7446-09-5 No TRV No TRV
Radionuclides

All radionuclides combined rad/d " No CAS # I.00E-01 IAEA 1992° 1.00E-01 IAEA 1992°
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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

In gestion, Terrestrial Ex p osures In g estion, Aq uatic Exposures

Red-tailed Hawk Canada Goose

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

NOAEL
TRV Source

Zinc 7440-66-6 1.31E+02 EPA 1999r 131E+02 EPA 1999f

Zirconium 7440-67-7 NoTRV NoTRV

Non-metals and Anions -

Ammonia/Ammonium 7664-41-7 No TRV No TRV

Bromide 24959-67-9 No TRV No TRV

Chloride 16887-00-6 No TRV No TRV

Cyanide 57-12-5 4.00E-02 EPA 1999r 4.00E-02 EPA 1999f

Fluoride 16984-48-8 7.80E+00

Pattee and others (1988)

in Samp le and others 1996 ` 7.80E+00
Pattee and others (1988)

in Sam le and others 1996 c

H droxide 14280-30-9 NoTRV NoTRV

Iodine 7553-56-2 No TRV No TRV

Nitrate 14797-55-8 No TRV No TRV

Nitrite 14797-65-0 No TRV No TRV

Phosp hate 14265-44-2 No TRV No TRV

Phosphorus 7723-14-0 NoTRV NoTRV

Sulfate 14808-79-8 NoTRV NoTRV

Total Sulfur 63705-05-5 No TRV No TRV

Criteria Poll utants

Carbon monoxide 630-08-0 No TRV No TRV

Nitro endioxide 10102-44-0 NoTRV NoTRV

Ozone 10028-15-6 No TRV No TRV

Particulate matter No CAS # No TRV No TRV

Sulfur dioxide 7446-09-5 No TRV No TRV

Radionuclides

All radionuclides combined rad/d " No CAS # I.OOE-01 IAEA 1992° IAOE-01 IAEA 19920
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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

In estion, A uatic Ex osures

Sp otted Sand i er Great Blue Heron

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

NOAEL
TRV Source

Zinc 7440-66-6 1.316+02 EPA 1999f 1.31E+02 EPA 1999r

Zirconium 7440-67-7 NoTRV No TRV
Non-metals and Anions

Ammonia/Ammonium 7664-41-7 No TRV No TRV
Bromide 24959-67-9 No TRV No TRV
Chloride 16887-00-6 NoTRV NoTRV

Cyanide 57-12-5 4.00E-02 EPA 1999F 4.00E-02 EPA 1999r

Fluoride 16984-48-8 7.80E+00

Pattee and others ( 1988)

in Sample and others ( 1996)` 7.80E+00

Pattee and others (1988)

in Sample and others 1996 `
Hydroxide 14280-30-9 No TRV No TRV

Iodine 7553-56-2 No TRV No TRV
Nitrate 14797-55-8 No TRV No TRV
Nitrite 14797-65-0 NoTRV NoTRV
Phosphate 14265-44-2 No TRV NoTRV
Phosphorus 7723-14-0 No TRV No TRV
Sulfate 14808-79-8 No TRV No TRV
TotalSulfur 63705-05-5 NoTRV NoTRV

Criteria Pollutants
Carbon monoxide 630-08-0 No TRV No TRV
Nitrogen dioxide 10102-44-0 No TRV No TRY
Ozone 10028-15-6 NoTRV NoTRV
Particulate matter No CAS # No TRV No TRV
Sulfur dioxide 7446-09-5 No TRV No TRV
Radionuclides

All radionuclides combined rad/d)° No CAS # 1.00E-01 iAEA 1992° 1.00E-01 IAEA 1992°
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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobiiization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

In gestion, Aq uatic Exposures

Raid Ea g le Mink

ConstituentofPotentialConeern

CAS
Registry

Number
NOAEL
TRV Source

NOAEL
TRV Source

Zinc 7440-66-6 1.31E+02 EPA 1999t 1.04E+01 EPA 1999r

Zirconium 7440-67-7 No TRV 1.74E+00
Schroeder and others (1968)
in Sample and others ( 1996)

Non-metals and Anions

AmmonialAmmonium 7664-41-7 NoTRV NoTRV

Bromide 24959-67-9 NoTRV No TRV

Chloride 16887-00-6 NoTRV NoTRV

Cyanide 57-12-5 4.OOE-02 EPA 1999r 2.40E+01 EPA 1999r

Fluoride 16984-48-8 7.80E+00

Pattec and othcrs (1988)

in Sample and others (1996 ` 3.14E+01

Aulerich and others (1987)

in Sam le and others 1996 `

Hy droxide 14280-30-9 No TRV No TRV

Iodine 7553-56-2 No TRV No TRV

Nitrate 14797-55-8 No TRV No TRV

Nitrite 14797-65-0 NoTRV NoTRV

Phosphate 14265-44-2 No TRV No TRV

Phosphorus 7723-14-0 NoTRV NoTRV

Sulfate 14808-79-8 NoTRV NoTRV
Total Sulfur 63705-05-5 No TRV No TRV

Criteria Pollutants

Carbon monoxide 630-08-0 No TRV NoTRV

Nitrogen dioxide 10102-44-0 No TRV No TRV

Ozone 10028-15-6 No TRV No TRV

Particulate matter No CAS R No TRV No TRV

Sulfur dioxide 7446-09-5 No TRV No TRV
Radionuclides

All radionuclides combined rad/d " No CAS N 1.00E-01 IAEA 1992° 1.00E-01 IAEA 1992°

Page C3-251



24590-WTP-RPi-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

Direct Contact, A uatic Receptors

Aq uatic Biota Chinook Salmon and Other Salmonids

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

NOAEL
TRV Source

Zinc 7440-66-6 1.18E-01 EPA 1999r 2.10E-02

Sensitive Species Test ECzo (Suter and Tsao

1996' , Table 2)

Zirconium 7440-67-7 1.70E-02 Tier H Chronic (Suter & Tsau 1996 ° 1.70E-02 Tier 11 Chronic (Suter & Tsao 1996 d
Non-metals and Anions

Ammonia/Ammonium 7664-41-7 No TRV 1.70E-03

Ammonia lowest chronic value for early life
^r^gP ef salmon (RicP and nailey loun in

Suter and Tsao 1996d Table 1

Bromide 24959-67-9 No TRV No TRV
Chloride 16887-00-6 No TRV No TRV

Cyanide 57-12-5 5.70E-03 EPA 1999f 1.17E-03

Sensitive Species Test EC2o (Suter and Tsao

1996d, Table 2)

Fluoride 16984-08-8 No TRV No TRV
Hydroxide 14280-30-9 No TRV No TRV

Iodine 7553-56-2 NoTRV NoTRV
Nitrate 14797-55-8 NoTRV NoTRV
Nitrite 14797-65-0 NoTRV NoTRV
Phosphate 14265-04-2 No TRV No TRV
Phosphorus 7723-14-0 No TRV NoTRV
Sulfate 14808-79-8 NoTRV NoTRV
Total Sulfur 63705-05-5 No TRV No TRV

Criteria Pollutants
Carbon monoxide 630-08-0 No TRV No TRV
Nitro gen dioxide 10I02-44-0 No TRV No TRV
Ozone 10028-15-6 No TRV No TRV
Particulate matter No CAS N No TRV No TRV
Sulfur dioxide 7446-09-5 No TRV No TRV
Radrouuclides

All radionuclides combined rad/d ° No CAS # LOOE+00 NCRP 19919 1.00E+90 NCRP 1991P
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24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

Direct Contact, Aq uatic Rece tors

Benthic Oanisms

Constituent of Potential Concern

CAS
Registry
Number

NOAEL
TRV Source

Zinc 7440-66-6 1.10E+02 EPA 1999r

Zirconium 7440-67-7 NaTRV
Non-metals and Anions

Ammonia/Ammonium 7664-01-7 9.30E+02 Ecolo gy 1997

Bromide 24959-67-9 No TRV
Chloride 16887-00-6 No TRV

Cyanide 57-12-5 1.00E-01 EPA I999f

Fluoride 16984-48-8 NoTRV
Hydroxide 14280-30-9 NoTRV

[odine 7553-56-2 NoTRV
Nitrate 14797-55-8 NoTRV
Nitrite 14797-65-0 No TRV
Phos hate 14265-44-2 NoTRV

Phosphorus 7723-14-0 NoTRV
Sulfate 14808-79-8 NoTRV
Total Sulfur 63705-05-5 No TRV

Criteria Pollutants
Carbonmonoxide 630-08-0 NoTRV
Nitrogen dioxide 10102-44-0 No TRV
Ozone 10028-15-6 NoTRV
Particulate matter No CAS # No TRV
Sulfur dioxide 7446-09-5 No1RV
Radionuclides

All radionuclides combined (radld)" No CAS # LOOE+00 NCRP 1991P
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24590-WTP-RPT-ENS-03-008, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

Table C3-8 Toxicity Reference Values (TRVs) for COPCs and ROPCs

Nates/Sourca

TRY =toxiciry reference value for ingestion ( mgAsg/d) or total daily dose (rad(d).

'IRIS (Integrated Risk Information System). 2002. Online databasur hnpd/www_epa.gov( is/sypice ofEnvironmcntal Criteria and Assesementl Cineinnafi, Ohio, USA

US Environmental Protection Agency. 1987. Quality crlteria for xater 1996 and upds[e no. I and update no. 2 (May 1, 198]), EPA44015-86-001.
US Environmensel Protection Ageney, Weahington, DC, USA

°Sample B E, Opresko DM, and Soter GW II 1996, ToxieulogicaPBenchmnrks forWlldlife,1996 Revision, ES/ER/fM-86/A3. Lockheed Manin
, Energy Systems, Oak Ridge National Labomtory, Oak Ridge, Tennessee, USA.

d3urc+GWllendTaeoCL. 1996, ToxlcologimlBenchmmksforScreeningPotenlialConmaminanrsofConcernforEf/cteanAquaticBiasa,
1996Revision,ES/ER/rM-96/R2. LackhcedMartinEnergy Systems,OakRidgeNmionalLeboratory,OakRidge,Tenneseee,US0.

' °EBOymsonRA,Wi11ME,SuterGWll,andWootenAC. 199]a.ToxreologicalBenehmarbfarScrreningContaminanlsofPOten@alConttm
forEf/ec[sonTerresnlalP(ants,199]Reviaion,FS/ER/1'M-BS(R3.LockheedManinEncgy3ystems,OakRidgeNationallaboratory,
Oak Ridge, Tenneseee, USA.

rEPA. 1999. ScreeningleselErotagicalRs'skAssessmenlProfarolfurNazardouzWuleCombuslianFadltlles, Polume$ EPA7530/DA5/OOIC.
Augustl99;. Peer ..c..e..Dra@

'AQt1IRE ( Aquazic information Retrieval). 2002. Chemical Information Systems, Inc., Baltimorq Maryland, USA
(URLhttP://^-epa,gov/medldarnbases/databases.htmlaaquirc)

aEfroymson RA, Will ME, and Suter, GW It. 1997b. Tosioo/ogimPBenchmactr for ContaminanU fPo(enlialConnrn far Effects on Soil and
IJllerlnvertebmles andNelerofraphlc Processes, 199'! Revisioq ER/ER/IM-126/R2. Oak Ridge National LabnraIory, Oxk Ridgq Tennessee. USA

'Jones DS, SuterG W 11, and Hull RN. 1997 . ToxicologlenPBenchmarFa forSereening Potenval Contam/nanlz ofConcem forEffects on
Sedlmen(-AezoelatedBiam,199] Revision, E3JER/TAS-95/R3. Oek Ridge National Laboratory, Oak Ridge, Tennessee, USA.

Toxicity values for Arodor-1254 were used for polychlorlnated biphenyl mixturea

aYenaudD,JaagumagiR,andHaytonA. 1993. GuldelinesfornheProtecllonandManagementofAquatlcSedimentQualirylnOnlarlo.
Ontario Minisay of ^e Envimnmrnt and Energy.

'. ^ Toxicity values for Cr(Vf).

°ClaytonGDandClaytunPE.198LPalryhIndmtnalAygreneandToxicology, YoL2A,Toxicology,3rdRevisedEdition.JohnWiley&Sons,NewYorRNowYork,USA.

'TRV for total radionuclides applies to total daily dose for tAe riskevaluarion but is used alre for each individual radienuclide for calcoletions of relative contdbusion to risk.

°International Atomic Energy Agency (IAEA). 1992. Effects of/onizing Radiation on Planu andAninmlr at Lesrla ImDl+ed by Cunem Radimion
ProternonSfandardr, ]AEATechnicalReportSeries332. Yienna,Austria.

"NationalCouncilonRadiationProtection(NCRP). 1991. E$eclaoJlomzingRadlaHanonAgual.cOrganisms,NCRPReponNo.109. NationalCowcilon
Radiation Protection and Measurements, Bethesda, Maryland, USA.

Page C3-254



24590-WTP-RPT-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

i Attachment 1

3 Integrated Emissions Baseline Report for the Hanford Tank
4 Waste Treatment and Immobilization Plant
s (24590-WTP-RPT-PO-03-008, Rev 0)
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24590-WiP-RPi-ENS-03-006, Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant

i Attachment 1
2

3

4

5
6

7
8
9

10
11
12

Integrated Emissions Baseline Report for the Hanford Tank
Waste Treatment and l[mmobilization Plant
(24590-WTP-RPT-PO-03-008, Rev 0)

Orientation

This report documents the methods, assumptions, and resulting process emission rates. The model used
was the Hanford 7 ank Waste 7 reatment and'mmobilization 31ant (W73) project's baseline steady-state
flowsheet model. This document was issued on 30 j ay 2003.

Page AS-ii



24590-WTP-RPT-ENS-03-006,Rev 0
Environmental Risk Assessment Work Plan for the

Hanford Tank Waste Treatment and Immobilization Plant
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10
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12
13
14
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21
22
23
24
25
26
27
28
29
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32
33
34
35
36
37
38
39
40

Errata to the Integrated Emissions Baseline Reportfor the Hanford Tank Waste

Treatment and Immobilization Plant (24590-WTP-RPT-PO-03-008, Rev 0)

The Integrated Emissions Baseline Reportfor the Hanford Tank Waste Treatment and Immobilization
Plant (referred to herein as the "emissions report") is a document that will be routinely updated to reflect
changing design features that influence emissions at the t Tn? The current emissions report
(24590-t Tmo nR'-n4 -03-008, o ev 0) does not consider several recent design changes that are reflected

in the narrative of the Environmental Risk Assessment Work Planfor the Hanford Tank Waste Treatment

and Immobilization Plant (24590-t Tmo n4'-nl -03-008). These changes include the deletion of the

technetium ion exchange process in pretreatment, rearrangement of the treated activated carbon unit in

low-activity waste (i At ) vitrification, and rearrangement of the treated activated carbon and silver

mordenite units in high-level waste (e i t ) vitrification. These changes will be reflected in the next

revision to the emissions report. bach of the design changes, along with their expected impact to air

emissions, is discussed below.

Removal of Technetium Ion Exchange

The conceptual and preliminary design of the t Tmincluded a processing step to remove soluble
technetium from the i At waste stream using ion exchange. r nder the earlier design, technetium-99
removed from the i At waste stream was transferred to the e i t vitrification facility for
immobilization. o ecently, the r p a epartment of bnergy (a 1 b) and t Tmconcluded that technetium-99
removal was not a necessary, practical, or cost-effective process, and the decision was made to delete the
technetium ion exchange process. Pubsequent revisions to the emissions report will remove technetium
ion exchange from the narrative, figures, and emissions model.

The deletion of technetium ion exchange will result in a different emissions profile for technetium-99.
The emission rates for constituents of potential concern other than technetium-99 will not be affected by
the deletion of the technetium ion exchange process. The table below summarizes the technetium-99
emission rates that correspond to unabated and abated emission points in the facility without the
technetium ion exchange process. c or comparative purposes, the emission rate estimates that applied
with technetium ion exchange in place have been included in the table as well. Comparison of the
emission rates reveals that the abated and unabated emission values in pretreatment are essentially
unaffected by the change. The unabated and abated emissions of technetium-99 in the i At vitrification
facility are observed to increase. The increased technetium emissions are the result of the soluble fraction
of technetium (that is, the fraction of technetium that was previously removed from the i At ) entering
the i At melter and receiving less treatment than that received in the e i t offgas system. Ppecifically,
the presence of a bigh-efftciency mist eliminator (e bMb) in e i t results in a higher overall technetium
removal efficiency than that of the i At vitrification offgas system. The abated and unabated emission
values associated with the e i t vitrification are seen to decrease slightly due to a reduced amount of
technetium-99 processed through the e i t melter and offgas system.
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Unabated and Abated Emission Rates of "Tc With and Without Technetium Ion Excbange

Feed Unabated Streams AbatedStreams

FRP14 PVPO1 PJV04 LMP06 HMP06 PJV32 PVP12 PJV11 LVP26 HOP33 PJV34

WTPFeed
PT Vessel

Vent
PT

12FD/PJM
LAW
Melter

HLW
Melter

HLW
PJM/RFD

PT Vessel
Vent

PT
RFD/PJM

LAW
Melter

HLW
Melter

HLW
PJM/RFD

Compound CUd Cf/d Ci/d Ci/d Ci/d Ci/d CVd CUd Cf/d Ci/d Ci/d

"Tcwithout
ion exchange

1.86E+02 1.57E-03 1.79E-02 1.11E+01 8.16E+01 1.27E-07 L18E-11 1.79E-08 7.10E-07 5.24E-08 6.33E-13

"Tcwith
ion exchange ^ .1.87E+02 1.53E-03 . 1_84E-02 , 3.755-01 9.32E+01 143E-07 . 1.15E-11 I 1,84E-08 2.41E-08 5.98E-08 7.17E-13

Rearrangement of LAW Vitrification Secondary Offgas System

3 The LAW vitrification secondary offgas system has been rearranged to increase the life expectancy of the
4 catalyst used in the thermal catalytic oxidizer (TCO). Prior to the rearrangement, the secondary offgas
5 configuration consisted of high-efficiency particulate air (HEPA) filtration, thermal catalytic oxidation,
6 selective catalytic reduction (SCR), caustic scrubbing, and sulfur impregnated carbon adsorption. The
7 existing emissions report reflects this prior configuration, as shown below.

9
10
11
12
13
14
15
16
17

18
19
20
21
22
23

24
25
26
27
28
29

30
31

^ HEPA TCO LAWSCR
Sc
Caustic

C Bed" Stack

The rearranged configuration places the activated carbon adsorption unit between the HEPA filters and
TCO. The carbon bed will remove mercury and other halides from the stream prior to being treated by
the TCO, thereby increasing the life expectancy of the TCO catalyst. The offgas continues through the
SCR process and caustic scrubber as before, prior to being released to the LAW stack. The rearranged
secondary offgas system design will be reflected in the next revision to the emissions report, as shown
below.

HEPA CBed" TCO SCR
Scrubber Stack

The LAW vitrification secondary offgas. system rearrangement is not expected to result in any changes to
the estimated emission rates currently reflected in the emissions report.

Rearrangement of HLW Vitrification Secondary Offgas System

The HLW vitrification secondary offgas system has also been rearranged to increase the life expectancy
of the thermal catalytic oxidizer. Prior to the rearrangement, the secondary offgas system configuration
consisted of HEPA filtration, followed by thermal catalytic oxidation, selective catalytic reduction, silver
mordenite (AgM), and activated carbon adsorption. The existing emissions report reflects this prior
configuration, as shown below.

HLWHEPA TCO SCR AgMJ
CBed" -i Stack
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1 The rearranged configuration will place the activated carbon adsorption and silver mordenite units
2 between the HEPA filters and TCO. The carbon bed and silver mordenite will remove mercury, iodine,
3 and other halides from the stream prior to being treated by the TCO, thereby increasing the life
4 expectancy of the TCO catalyst. Following thermal catalytic oxidation, the offgas will proceed through
5 the SCR process and be discharged to the HLW stack. The next revision to the emissions report will
6 reflect the rearranged configuration, as shown below.
7

g HEPA CBed° AgM TCO SCR
St
HLW
ak

9

10 The HLW vitrification secondary offgas system rearrangement is not expected to result in any changes to
11 the estimated emission rates currently reflected in the emissions report.
12
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Executive Summary

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is designed to vitrify radiochemical
waste comprised primarily of inorganic salts and oxides, with smaller amounts of organics and
radionuclides. An engineering estimate of stack emissions is necessary to facilitate preparation and
approval of air permits required for construction and operation of the WTP. The emissions information
will also be used to support human health and ecological risk assessment.

Previously released emissions reports, including the Integrated Emissions Baseline Reportfor the River
Protection Project Waste Treatment Plant (RPT-W375-ES00001) and the Integrated Emissions Baseline
Report Update (24590-WTP-RPT-PT-02-002), contained estimated emission rates for 470 organic,
inorganic, and radionuclide constituents of potential concern (COPCs) from the WTP. The emission rates
were estimated using the steady state flowsheet model (SSFM), ACM (Aspen Custom Modeler). This
report supercedes earlier reports and reflects emission estimates that are consistent with current regulatory
permitting assumptions and aligned with WTP design evolution and research and technology (R&T) data
reconciliation.

A team comprised of personnel from the process operations and environmental and nuclear safety
(E&NS) groups have cooperatively produced this emissions report. The following summarizes the report
results:

• The emissions profile presented is adequately conservative and bounds the emissions of 2 low-
activity waste (LAW) melters with expanded capacity and 2 high-level waste (HLW) melters.

• Estimated emission rates for 250 organic feed constituents, 120 organic products of incomplete
combustion (PICs), 49 inorganic constituents, 46 radionuclide constituents, and 5 criteria pollutants
have been predicted. These emissions are associated with 2 pretreatment process flues, 1 LAW
vitrification process flue, and 3 HLW vitrification process flues. Pretreatment, LAW, and HLW cell
flues are not part of the scope of this document.

• Predicted emission rates for all 470 COPCs are conservative. The concentration of the toxic organics
in the feed utilized for this analysis is 280 times greater than detected concentrations or the detection
limit of an actual Hanford tank sample collected from a high organic-bearing waste. The inorganic
and radionuclide feed bases are also conservative. WTP contractual maximum concentrations or
Hanford "best basis inventory" (BBI) maximum concentrations were used as the basis for inorganic
and radionuclide COPCs.

• The WTP baseline steady state flowsheet was used to produce this emissions profile. This flowsheet
represents the WTP design as of January 2, 2003. It also reflects the latest design bases and R&T
information.

• R&T data from testing at the Vitreous State Laboratory (VSL) was used to estimate generation rates
of PICs from all 3 facilities. The PIC emission rates were calculated on the basis that these
constituents are present in the stack at an upper analytical detection limit.

• Evaporator partitioning and organic vessel vent emissions were predicted from known liquid phase
concentrations using vapor-liquid equilibrium. Henry's Law constants for 250 organic compounds in
the feed were compiled for the vapor-liquid equilibrium calculations.
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1 Introduction

In May of 2001, Bechtel National, Inc. (BNI), released the first revision of Integrated Emissions Baseline
Reportfor the River Protection Project Waste Treatment Plant, RPT-W375-ES00001 (hereinafter
referred to as the "Emissions Report"). The Emissions Report contained an estimate of stack emissions
based on the April 2000 design of the H[anford Tank Waste Treatment and Immobilization Plant (WTP).
These emission estimates were necessary to support air permits for construction and operation of the
WTP.

Since the release of the Emissions Report, new R&T testing data has been made available to the project
that affects the emissions generation. Also, design changes have occurred, including a shift to a 2 LAW
melter and 2 HLW melter (2 + 2) configuration. In addition, the bases for the emissions profile have been
reviewed and updated by a team comprised of personnel from process operations and E&NS with inputs
from R&T and process engineering. Several sub-teams were formed to review different aspects of the
bases, ranging from the feed vector to the removal efficiencies and assumptions. Each team used the
latest R&T data and design basis as input and updated the bases, as necessary.

In order to incorporate the updated bases from the emissions task teams and to reflect the new 2+ 2
melter configuration, an updated emissions profile was developed and is presented in this report. The
data from this profile will supplement the update of the risk assessment analysis and air permits.

Design changes reflected in this new emissions profile are addressed in the following text.

1.1 Pretreatment Facility Changes

• Tank reconfiguration

• Evaporation of HLW feed through the feed evaporator

• Treatment of LAW and HLW feeds through the same ultrafiltration unit

• Deletion of the low-level pretreatment plant

• Treatment of all vessel vents and evaporator overheads in a common offgas system

• Replacement of the pulse-jet ventilation (PJV) system high-efficiency mist eliminator (HEME) with a
demister

1.2 LAW Facility Changes

• Deletion of 1 LAW melter

• Addition of treated activated carbon beds for mercury abatement

1.3 HLW Facility Changes

• Addition of a second HLW melter and its associated offgas train

• Addition of treated aptivated carbon beds for mercury abatement

• Deletion of the caustic scrubber

• Addition of the silver mordenite unit for radioactive iodine removal and acid gases
• Addition of a NO, selective catalytic reducer

Page 1



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

These changes reflect the WTP project's design as of 2 January 2003.

The intent of this emissions estimate is to arrive at appropriately realistic and conservatively bounded
emission rates that rely upon defensible, documented assumptions. The emission rates at the process
flues are referred to in this document as abated emissions. This document also presents unabated
emission rates. These unabated emission rates correspond to the emission rates of COPCs at generation
points in the process. This document provides the methods and assumptions for arriving at the emission
rates from the emission sources addressed below.

1.4 Pretreatment Emission Sources

Pretreatment emission sources consist of the following:

Unabated emissions from the evaporator offgases, vessel vent exhaust, and exhaust from the
reverse-flow diverters (RFDs) and pulse-jet mixers (PJMs)

• Abated emissions from the pretreatment offgas treatment system

1.5 LAW Vitrification Emission Sources

LAW vitrification emission sources are:

• Unabated emissions from the LAW melter

• Abated emissions from the LAW melter offgas treatment systems, including vessel vents

1.6 HLW Vitrification Emission Sources

Lastly, HLW vitrification emission sources are made up of the following:

• Unabated emissions from the HLW melter and PJM/RFD exhaust

Abated emissions from the HI,W melter offgas, RFD/PJM exhaust, and vessel vent offgas treatment
systems

This document is structured as outlined below.

• Section 2 provides an overview of the WTP process.

• Sections 3, 4, and 5 identify the COPCs evaluated and describe the steady state flowsheet model
(SSFM), the primary tool used for the evaluation.

• Sections 6, 7, and 8 provide the flowsheet conditions, flowsheet structure, and bases for the emissions
profile generation.

• Section 9 of this report provides a summary of the emissions estimates.

• Appendix A contains SSFM stream-specific report output for unabated, abated, and feed points in the
WTP process. The rest of the appendices provide supporting documentation for the emissions profile
generated. -
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2 Process Configuration

2.1 General Description

The previous emissions report (Integrated Emissions Baseline Reportfor the River Protection Project
Waste Treatment Plant, RPT-W375-ES -0000 1) estimated emissions using a flowsheet that was based on
the WTP conceptual design available at the time. Since then, the design of the WTP has evolved;
therefore, the current emissions flowsheet reflects those changes and improvements. Table I lists the
process flow diagrams (PFDs) that establish the basis for the updated emissions flowsheet and analysis.

One significant design change has been incorporated into the current emissions flowsheet that is not
reflected in the low-activity waste (LAW) and high-level waste (HLW) process flow diagrams depicted in
Table 1; this change pertains to a new configuration of LAW and HLW melters. The previous emissions
report (RPT-W375-ES-00001) was based on continuous operation of 3 LAW melters and 1 HLW melter..
In 2002, the US Department of Energy (DOE) and the WTP project jointly agreed to shift to a design
based on operation of 2 LAW melters and 2 HLW melters, which is reflected by the current emissions
flowsheet.

Figure 1 provides a simplified overview of the WTP process. In Figure 1, the movement of LAW and
HLW waste can be traced from a starting point in the DOE double-shell tank system (shown in the lower-
left cotner of the diagram) through the various pretreatment unit operations (including feed evaporation,
ultrafiltration, cesium, and technetium ion exchange) and into the LAW and HLW melter systems. The
treatment of offgas resulting from operations of the pretreatment and melter processes, (including reverse
flow diverter and pulse-jet mixing and vessel ventilation of vessels not individually depicted on the
diagram), can also be traced to a point source emission location in the pretreatment, LAW vitrification, or
HLW vitrification stack. The diagram has shading to distinguish the offgas treatment steps from other
process operations.

Figures 2, 3, 4, and 5 provide a more detailed depiction of the WTP process. Figures 2 and 3 focus on the
pretreatment processes and vessels. Figures 4 and 5 show the LAW vitrification and HLW vitrification
processes, respectively. The arrows and lines leaving Figures 2, 3, 4, and 5 are positioned in a fashion
that allows the reader to place them side to side and view the overall integrated process. The figures show
the configuration of major system components and include selected stream names that correspond to
stream identifiers in the steady state flowsheet model (SSFM). Figure 2, for example, shows
stream FRP14 coming from the double-shell tanks into the HLW feed receipt vessel. Stream FRP14 is
the unique identifier in the SSFM that corresponds to the HLW feed vector established for the emission
esfimate. Additional details are included in Sections 8.2 and 8.3 on the assumed composition and basis
for this feed stream. General process descriptions for the 3 main WTP facilities are spelled out below.

2.2 Pretreatment Overview

The Hanford tank farm contractor transfers waste from the waste tanks to the WTP pretreatment facility.
LAW Envelopes A, B, and C are transferred to the WTP as solutions that contain some undissolved solids
(Envelope D-type waste or undesignated. LAW precipitated salts). HLW undissolved solids (Envelope D)
are transferred as slurry to the WTP pretreatment facilities.

Low sodium concentration (< 5 molar) waste received from the tank farms and some low sodium
concentration recycle streams from the pretreatment and vitrification facilities are concentrated in the
waste feed evaporator. In most cases, the sodium concentration from the waste feed evaporator is about
5 molar sodium. However, other processing constraints ( for example, undissolved solids concentration
and slurry-specific gravity) may require a lower sodium concentration.
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When the sodium concentration is acceptable for further processing (either as received or after
evaporation), the waste goes through the following processes:

Feeds from LAW Envelopes A or B are blended with HLW feeds (Envelope D) in an ultrafilter
preparation vessel. The ratio of LAW to HLW undissolved solids is established to support both LAW
and HLW glass production rates. The blended HLW and LAW feed streams undergo a filtration
process that separates LAW liquid stream (permeate) from the slurry. The LAW permeate is then
processed through the ion exchange (IX) processes discussed below. The concentrated solids slurry is
caustic leached (if warranted), washed, and blended before being transferred to the HLW vitrification
facility.

Envelope C feeds contain organic complexants that cause the Sr and some TRU waste to remain in
the solution. This waste undergoes a BOSr/TRU precipitation process before filtration. The filtration
step then separates the 90Sr/TRU solids, manganese oxide solids (a byproduct from the precipitation
process), and entrained solids from permeate (LAW stream). The 90Sr/TRU precipitate is washed and
stored for blending with HLW feed before HLW vitrification. The90Sr/TRU precipitate (Envelope C
solids) are not caustic leached. Envelope C permeates are processed through the IX processes.

After filtration, the permeate undergoes IX to remove "'Cs and 99Tc. The "'Cs and H9Tc eluates are
concentrated by evaporation; it is then blended with pretreated HLW solids before being transferred
for HLW vitrification. The last step taken in the pretreatment facility is to concentrate the treated
LAW liquid by evaporation prior to transferring for LAW vitrification processing.

The pretreatment building also contains a process vessel ventilation system, an offgas treatment system,
and a stack. Liquid effluents are either recycled back into the facility or sent to the Hanford Site liquid
effluent retention facility (LERF)/200 Area effluent treatment facility (ETF). Figures 2 and 3 represent an
overview of the pretreatment process.

2.3 LAW Vitrification Overview

Treated Envelopes A, B, and C supematants from pretreatment are processed for LAW vitrification. The
LAW vitrification process consists of 2 melter systems operated in parallel. Each melter system has a set
of feed preparation vessels, a large-capacity, joule-heated ceramic melter, and an offgas treatment system.
The facility also has a secondary offgas system shared by the 2 melter systems. The following description
applies to each of the 2 LAW melter systems.

Pretreated LAW waste feeds are received into 1 of 2 common LAW concentrate receipt vessels inside the
LAW vitrification building. Batches of concentrated LAW feed are transferred from these vessels to feed
preparation vessels, where glass formers and sucrose are added and blended to form a uniform batch of
feed to the LAW melters. The slurry feed is transferred to the melter feed vessels, where it is fed
continuously to the LAW melters.

Each LAW melter is designed to a nameplate rate of 15 metric tons per day of immobilized low-activity
waste (ILAW), and to operate between 950 °C and 1150 °C. The feed enters the melter from the top and
forms a cold cap above the melt pool. Volatile components in the feed are evaporated or decomposed,
then drawn off through the melter offgas system. Nonvolatile components react to form oxides or other
compounds dissolved in the glass matrix. Bubblers agitate the mixture to increase the glass production
rate. Finally, an airlift system pours the glass from the melter into stainless steel containers.

Each LAW melter system has its own primary offgas equipment, including a film cooler, submerged bed
scrubber (SBS), and wet electrostatic precipitator (WESP). Particulates and condensables, including
entrained or volatilized radionuclides in the melter offgas stream, are captured in the SBS and WESP.
Condensables from the SBS and the WESP are collected in the liquid effluent system and recycled to the
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treated LAW evaporator in the pretreatment facility. The primary offgas systems join after the WESP,
and are routed to the secondary offgas system. At this point, the LAW vessel vent header joins the offgas
stream. The secondary offgas system provides final filtration, destroys organics, reduces NO,, and
removes halides and mercury. This is done by using high efficiency particulate air (HEPA) filters, a
thermal catalytic oxidizer, a selective catalytic reducer, a caustic scrubber, and treated activated carbon
beds. Figure 4 provides an overview of the LAW vitrification process.

2.4 HLW Vitrification Overview

The HLW vitrification facility receives the pretreated HLW feed from the pretreatment facility. Treated
Envelope D slurry and the LAW intermediate waste products (separated 9"Sr/TRU, "'Cs, and 99Tc) make
up the feed to the HI,W vitrification facility. The HLW vitrification process consists of 2 joule-heated
ceramic melters fed by independent feed and blending vessel trains, a dedicated offgas treatment system
for each melter, and a common secondary effluent collection system. A common canister receipt system
supplies canisters to separate melter pouring systems, providing IIILW to a common product canister
decontamination and export system. HI,W feed concentrate is transferred from the pretreatment building
to the HLW concentrate receipt vessels in the HLW vitrification building. Batches ofHLW feed
concentrate are transferred to 1 of the 2 melter feed preparation vessels. The feed concentrate is blended
with glass-forming chemicals and sucrose, then mixed to ensure a uniform mixture. The melter feed
slurry is transferred to the melter feed vessel, where it can be fed to a dedicated HLW melter.

Each HLW melter is designed to operate between 950 °C and 1200 °C at a nameplate rate of 3 metric tons
per day IHLW. Melter feed slurry is introduced at the top of the melter and forms a cold cap on the
surface of the melt pool. Water and volatile components evaporate or decompose and are drawn off
through the offgas system. Nonvolatile components react to form oxides, which become part of the
molten glass.

Each HLW melter has a dedicated primary and secondary offgas system where the offgas from the melter
passes through a film cooler, submerged bed scrubber (SBS), wet electrostatic precipitator (WESP),
high-efficiency mist eliminators (HEMEs), and HEPA filters, to remove particulates and radionuclides.
The offgas then passes through a secondary offgas system consisting of recuperative heat exchangers,
fans, a thermal catalytic oxidizer, a selective catalytic reducer, a silver mordenite column, and treated
activated carbon beds. This secondary system destroys organics, reduces NO., and removes halides and
mercury.

An airlift system inside the melter pours molten HLW glass into stainless steel canisters. The filled
canister is then inspected, the glass sampled (as necessary), and the canister sealed. The canisters from
the 2 melters are decontaminated by a nitric acid/cerium (HN03/Ce+4) chemical milling process that
dissolves a thin layer of the canister outer wall material. Canister decontamination waste effluents are
then recycled and transferred to the pretreatment building. Figure 5 provides an overview of the HLW
vitrification process.

2.5 Emissions Objective

Figure 6 graphically depicts the objectives of the emissions estimate. For this emissions estimate, it is
assumed that the WTP feed streams contain 350 individual constituents of potential concetn. An
additional 120 products of incomplete combustion (PICs) that could be generated as a result of the
treatment process are also consideted: The resulting emission rates for 470 constituents from the
prctreatment and vitrification processes are estimates.
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3 Constituents of Potential Concern

This section provides the bases for selecting the constituents of potential concern (COPCs) analyzed in
this report. The WTP emissions estimate scopes 470 COPCs, which were identified through development
of the Final Work Plan for Screening Level Risk Assessmentfor the WTP (RPT-W375-EN00001, BNFL
2000). These COPCs were originally selected with consideration to guidance provided in the Human
Health RiskAssessment Protocolfor Hazardous Waste Combustion Facilities (EPA 1998), the Screening
Level Risk Assessment Protocolfor Hazardous Waste Combustion Facilities (EPA 1999), and through
interactions with EPA Region 10 and the Washington State Department of Ecology.

The COPC selection criteria identified compounds that fell within one or more of the following
categories:

• A compound with the potential to be emitted due to the presence of the compound or its precursors in
the waste feed

• A compound that was potentially a product of incomplete combustion

• A compound potentially toxic to humans

• A compound with a propensity for bio-accumulating or bio-concentrating in human and ecological
food chains

The 470 COPCs contain chemical and radionuclide constituents, and include compounds not known to be
present at detectable concentrations in the actual waste. A total of 304 chemical COPCs associated with
WTP feed streams were identified. The chemical COPCs are comprised of 250 organic compounds, 49
inorganic compounds, and 5 criteria pollutants. An additional 120 organic PICs were identified as being
potentially formed in the treatment process. The chemical COPCs were compiled using input from the
following sources;

• Regulatory Data Quality Objectives Supporting Tank Waste Remediation System Privatization
Project (Wiemers and others, 1998)

• List of PICs identified in Table A. 1, Human Health Risk Assessment Protocolfor Hazardous Waste
Combustion Facilities (EPA 1998)

• Criteria pollutants regulated by the National Ambient Air Quality Standards (40 CFR Part 50)

Table 2 lists the 250 organic COPCs and 120 organic PICs. Table 3 lists the 49 inorganic COPCs and the
5 criteria pollutants. In each table, the compounds are sorted using their unique Chemical Abstracts
Service (CAS) registry number.

A total of 46 radionuclide COPCs were identified to be associated with WTP feed streams. The
radionuclide COPCs were derived from Hanford's best basis inventory and include 16 radionuclides
identified as contributing greater than 99.99 % of the radioactivity in the tank waste (Kupfer 1997).
Information used to establish the radionuclide inventory originated from key historical records, various
chemical flowsheets used in reprocessing of irradiated Hanford Site reactor fuels, and from calculations
of radionuclide isotope generation and decay. Table 4 identifies the 46 radionuclide COPCs.

Additional details on the selection of COPCs can be found in Section 4.0 of the Final Work Plan for
Screening Level Risk Assessment for the WTP (RPT-W375-EN00001).
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4 Analysis Tool

The emissions estimate was developed using the WTP project's baseline steady state flowsheet model
(SSFM). This flowsheet is representative of the latest WTP design and is constantly being updated to
include the latest design bases, requirements, and R&T testing results. The flowsheet tracks the main
constituents that are expected to have the biggest impact on the material and heat balance of the plant.
The constituents tracked in the flowsheet account for 117 of the constituents of potential concern
(COPCs) required to be analyzed, per Section 3. Thus to facilitate the estimation of the rest of the
COPCs, several calculations were performed which determined these emission rates based on the results
provided by the steady state flowsheet. Section 5 describes this process in detail.

The SSFM tracks the partitioning of the COPCs across the pretreatment and vitrification facilities, and
provides a steady state representation olFprocess stream compositions through the WTP. The steady state
flowsheet provides an overall material and energy balance with time-averaged flow rates. The SSFM
makes it possible to apply the use of simple equipment decontamination factors or more complicated
thermodynamic calculations. The SSFM uses the Henry's Law concept to estimate releases of organic
compounds from vessel vents within all facilities, and evaporator overheads.

The SSFM is separated into equipment-oriented areas that represent pretreatment and vitrification unit
operations. Pretreatment consists primarily of evaporation, precipitation, ultrafiltration, and ion exchange
separation processes. LAW and HLW vitrification consist of staging and preparation vessels to prepare
the pretreated feed for vitrification. The pretreatment, LAW vitrification, and HLW vitrification unit
operations also include offgas treatment, effluent, and recycle streams. In addition, the HLW facility
takes into account the recycle from the container decontamination system. Section 7 provides more detail
on the flowsheet structure.

A verification and validation process is performed on each version release of the SSFM consistent with
NQA-1 requirements and the quality assurance manual (QAM). This emissions estimate was performed
on version 2.0 of the steady state flowsheet. Details on this version of the flowsheet can be found in the
Steady-State Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-003).

5 Representative Constituents in the Emissions Analysis

An approach for correlating the emission rates for compounds included in the SSFM with the remaining
COPCs was established with consideration to physical properties, chemical class, and feed concentration.
This approach for selecting representative compounds and applying the SSFM results to determine the
rate for constituents not tracked in the flowsheet is described in the following sections.

5.1 Selection of Representative ^Organic COPCs

A subset of the organic COPCs was selected to represent the larger list of organic COPCs in the SSFM.
In total, 51 of the 250 organic feed COPCs were selected. The basis for selection of these compounds is
discussed below. The SSFM was not used to estimate PICs as these were estimated in a dedicated
calculation. The methodology for addressing PIC emissions is described in Section 8.4.

Henry's Law constants were compiled for all of the feed organics. The Vessel Vents and PJM/RFD
Emissions (RPT-24590-EN00001) docurnent shows the compilation process for these Henry's Law
constants. These constants were divided into 29 groups based upon closeness of numerical values within
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a group. An additional 6 subgroups were added to differentiate between particle and vapor phase within
assessment groups. Constituents from each of these groups were selected for analysis using the SSFM.

To supplement constituents selected based upon Henry's Law, additional compounds were selected based
upon physical properties including boiling point, offgas phase, and solubility. Specifically, the
constituent boiling points (bp) were classified as I of the following 3 groups:

• Volatile (bp < 100 °C)

• Semi-volatile (100 °C < bp < 300 °C)

• Nonvolatile (bp > 300 °C)

Likewise, the offgas phases were classified as 1 of the following 2 groups

• Vapor phase

• Particle (or particle-bound) phase

The organic aqueous solubility was classified as 1 of the following 2 groups:

• Insoluble (solubility in water < 0.01 g per 100 ml)

• Slightly soluble/soluble (solubility in water> 0.01 g per 100 ml)

Constituents representing the applicable combinations of these physical properties (such as semi-volatile,
particle phase, and insoluble compounds) were included as constituents for analysis.

Several additional compounds were selected to ensure that each of the following 13 chemical families
were represented:

• Aromatic halogenated hydrocarbons

• Aromatic non-halogenated hydrocarbons

• Non-aromatic non-halogenated hydrocarbons

• Non-aromatic halogenated hydrocarbons

• Dioxin and furan compounds

• Polychlorinated biphenyls (PCBs)

• Phthalates

• Light polycyclic aromatic hydrocarbons; molecular weight (MW) less than 200 g per mole (g/mole)

• Heavy polycyclic aromatic hydrocarbons (MW greater than 200 g/mole)

• Light substituted benzene compounds (MW less than 200 g/mole)

• Other light semi-volatile organic compounds (SVOCs) (MW less than 200 g/mole)

• Other heavy SVOCs (MW greater than 200 g/mole)

• Herbicides and organochlorinated pesticides

Table 2 identifies the organic COPCs that were selected for analysis using the SSFM based upon the
criteria and rationale discussed above. WTP has produced an engineering calculation that arrives at
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emission rates for the organic constituents not included in the SSFM. The calculation is entitled
Estimation ofNon-SSFMRepresented Organic Emission Rates Required to Support the Integrated
Emissions Baseline Report (24590-WTP-M4C-FRP-00005). This calculation is included in Appendix B
of this report.

5.2 Selection of Representative Inorganic, Radionuclide, and Criteria Pollutant COPCs

The radionuclide and inorganic constituents currently tracked in the steady state flowsheet comprise about
70 % of the total inorganic and radionuclide constituents analyzed in this report. Specifically, the SSFM
tracks 35 out of 49 of the inorganic constituents and 28 out of 46 radionuclide constituents. Tables 3 and
4 identify the list of inorganic and radionuclide constituents that were analyzed with the SSFM. The
WTP project has produced an engineering calculation that arrives at emissions rates for the inorganic and
radionuclide constituents not included in the SSFM. The calculation is entitled Integrated Emissions
Baseline Report Non-SSFMRepresented Constituents Emissions Rate Estimation (24590-WTP-M4C-
FRP-00003), and is included in Appendix C of this report.

Of all the inorganic, radionuclides, and criteria pollutants, the only ones that are not estimated for this
analysis are ozone, bromide, and iodine (Iz). Ozone is usually produced by passing an electrical discharge
through 02 gas or through dry air. Based on current process design, ozone is not expected at the WTP
and, therefore, is not presented in this emission estimate. The presence of bromide is known to lead to
very rapid corrosion of carbon steel tanks. This constituent is prohibited from Hanford tank wastes and
no process history for its introduction exists. Bromide is, therefore, not presented in this emissions
estimate. Non-radioactive iodine is not tracked as a constituent in the Hanford best basis inventory. The
emissions estimate based the iodine inventory in the tanks as being entirely radioactive iodine-129

5.3 Application of Representative Organic COPCs

As stated in Section 5.1, the existing process and emissions analysis configuration is dependent on
Henry's Law, boiling point, phase type, and, to a lesser extent, solubility. As intended by the grouping
methods described above, constituents within the same organic group are expected to behave similarly in
the process. As such, the emission rates are expected to be a linear function of the feed rates as shown
below:

emission rate2 = emission rate, •1concentration1,
.(LAW + HLW[feed rateD

[concentration],

Organic treatment groups included in the SSFM were reallocated to differentiate particle and vapor phase
treatment for 6 of the 29 Henry's Law groupings (see Section 5.1). The mean treatment difference for
these 6 groups provides a correction factor for constituents not estimated using the SSFM.

5.3.1 Estimation of Coplanar PCB Emissions

The feed organic compounds listed in Table 2 include 14 coplanar PCB congeners. Coplanar PCBs have
4 or more chlorine atoms with few substitutions in the ortho positions. The rings can rotate into the same
plane if not blocked from rotation by ortho-substituted chlorine atoms and, in this coplanar configuration,
exhibit dioxin-like properties. For the purpose of the emissions estimate, the 14 coplanar PCBs comprise
1% of the total PCB emissions concentration. This basis is consistent with EPA guidance regarding PCB
emissions from combustion facilities (EPA 1998). Assuming that I % concentration is evenly distributed
across the 14 coplanar compounds, an individual coplanar PCB emission rate is calculated as 1/14 of 1%
of the total PCB emissions from each of the WTP process flues. Total PCBs are represented in the SSFM
by the Chemical Abstracts Service (CAS), registry number 1336-36-3.
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5.4 Application of Representative Inorganic and Radionuclide COPCs

As described in Section 5.2, the baseline SSFM tracks 35 of the 49 inorganics and 28 of the 46
radionuclides. The emission rates for compounds not estimated using the SSFM are based on the
emission rate of a representative analyzed compound that is chemically or physically similar. This is
achieved by using a performance factor (PF) of the representative compound calculated by the following
equation:

PF
=
mass rate at point of interest [representative compound]

mass rate at waste feed [representative compound]

The "mass rate at the point of interest" refers to the mass rate of a representative compound at various
points in the process train, such as at the plant stack or the unabated emission to each offgas treatment
unit. The "mass rate at waste feed" refers to the mass rate of each representative compound in the SSFM
analyzed waste feed. The mass rate for the waste feed in the above equation is the sum of HLW and
LAW feed rates for the compound. The PF is assumed to be the same for the associated compounds that
are not part of the baseline SSFM.

The emission rates of the compounds that are not part of the baseline SSFM can also be determined using
the following methods, when appropriate.

When an elemental radionuclide form is analyzed with the SSFM, it will be used to estimate the
non-radioactive element. For example, the emission rates for cobalt (Co) will be the same as the emission
rates for "Co. The emission rate for uranium (U) will be the same as the overall uranium radionuclide
emissions analyzed (Z"U, 23U, 23U, and 78U).

Additionally, when a parent radionuclide form is analyzed, it will be used to determine its decay products.
For example 90Y and13'"Ba are decay products of 90Sr and137Cs, respectively. Therefore, the emission
rates of the decay products will be estimated based on the respective activity ratio to the parent
radionuclides. This approach is particularly conservative with respect to strontium and cesium decay
during processing, as these decays are (3 transitions that increase the valence (oxidation capability),
thereby increasing the stability of the material within solid phases (such as vitrified product).

The following sections describe the selection of representative compounds for inorganic and radionuclide
COPCs. Table 5 provides the representative constituents for these COPCs.

5.4.1 Representative Inorganic COPCs in the SSFM

The inorganics constituents were categorized into non-volatile, semi-volatile, and volatile inorganics.
The emission rates for zirconium (Zr) was used to estimate the emission rates for non-volatile inorganics,
such as rhodium (Rh), tantalum (Ta), tungsten (W), vanadium, and beryllium (Be). This approach was
based on the following:

1) The primary mechanism for non-volatiles to enter the melter offgas and vessel vent system stream is
through entrainment, which is not specific to chemical species.

2) The decontamination factors (DFs) for the HLW and LAW offgas treatment equipment are
determined based on the average of the particle size distributions of aluminum (Al), iron (Fe), and Zr.
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For semi-volatile and volatile inorganics, such as molybdenum (Mo), thallium (TI), and selenium (Se),
the DFs that were reported in engineering calculations (24590-WTP-MKC-50-00004) were compared to
other analyzed semi-volatile and volatile elements. The elements with the most comparable overall DFs
are used as the representative elements.

5.4.2 Representative Radionuclide COPCs in the SSFM

A methodology similar to that applied to the inorganic COPCs has been applied to the radionuclide
constituents. The emission rate for zirconium is used to estimate the emission rates for non-volatile
radionuclides, such as radium-226 (226Ra), protactinium-231 ("Pa), actinium-227 ('-z'Ac),
radium-228 (z '-8Ra), and niobium-93m ('"'Nb).

For semi-volatile and volatile radionuclides, the DFs that were reported in the engineering
calculations (24590-WTP-MKC-50-00004) were compared to other analyzed semi-volatile and volatile
elements. The elements with the most comparable overall DFs were used as the representative elements.

6 Process Flowsheet Condition

The baseline steady state flowsheet provides WTP material and energy balance information and data.
This flowsheet is also the tool to provide the WTP emissions profile used to support environmental air
permitting and risk assessment activities. Even though the same flowsheet is used, parameters used for
generating emissions estimates differ from the ones used for baseline plant performance. The operating
parameters within the unit operations remain the same (operating temperatures and pressures, for
example). The major differences between the parameters are found in the feed vector, equipment
performance (decontamination factors), and plant throughput rates. The DFs and throughput rates utilized
for the WTP material and energy balance provide the best realistic conditions for plant operations. The
DFs and throughput rates used for this emissions estimate conservatively estimate plant operation, which
bounds plant emissions for regulatory concems.

For a complete detail of operating conditions for each unit operation within the WTP, refer to Sections 2
(Pretreatment), 3 (LAW), and 4 (HLW) of the Flowsheet Bases, Assumptions, and Requirements (24590-
WTP-RPT-PT-02-005). Conditions used for this emissions profile, including throughput rates, feed
vector, and equipment DFs, are presented in Section 8 of this report.

7 Flowsheet Description and Emissions Analysis

This section provides an overview of the setup and structure of the flowsheet and how the emissions
analysis is performed. For a detailed description of the depiction of the WTP flowsheet using the ACM
software, refer to the Steady State Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-
003).

7.1 Flowsheet Description

A description of the setup and structure of the flowsheet is described below.
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7.1.1 Inputs

The SSFM uses a large number of input (constrained) variables to specify the values within the equation
matrix. The constrained variables fall into 2 categories: parameters and fixed variables. Parameters
typically include constant properties such as DFs. Fixed variables include the operating conditions that
define how the process operates.

7.1.2 Tracking of Constituents

The flowsheet is constructed to track non-radioactive and radioactive elements in solid, aqueous, and
vapor phases. For tracking purposes, the components entrained in a vapor stream are considered to be
part of the solid array. Overall conservation of mass is applied throughout the flowsheet.

7.1.3 System Structure

The overall WTP process has been divided in 30 systems common to the flowsheet. Detailed information
on how the flowsheet is constructed for these 30 systems can be found in Section 4 of the Steady State,
Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-003).

7.1.4 Flowsheet Structure

The steady state flowsheet model is comprised of 1 single flowsheet encompassing the entire process.
Portions of that flowsheet represent the modeling of specific unit operation and systems. Within the
steady state flowsheet model there are 38 independent custom modules. These modules serve as building
blocks that are assembled to model the process. The major plant systems are characterized by either a
single module or a combination of modules. Within the individual modules reside the equations which
serve to define the processes. The modules are comprised of visual basic type code defining the
mathematical relationship between the fixed variables, the parameters, and the other calculated values
based on engineering principles. The modules are connected by streams through which they transfer
information defining the properties pertaining to the streams. Collectively, the modules and streams make
up the plant systems, which ultimately define the overall process.

7.2 Emissions Analysis

A description of the areas from the WTP flowsheet pertinent to the emissions analysis and methods used
to generate the emissions profile is presented below.

7.2.1 Pretreatment Emissions Analysis

The pretreatment facility offgas systems are shown in Figure 2. The pretreatment vessel vent system
provides the abatement for offgases from pretreatment process vessels and equipment. The pulse-jet
ventilation (PJV) system controls emissions from the exhausts of pretreatment fluidic devices, such as
pulse-jet mixers (PJMs) and reverse flow diverters (RFDs). Each system discharges to the pretreatment
stack through separate headers.

Purge air supplied to pretreatment process vessels for hydrogen mitigation is collected and treated by a
caustic scrubber, HEME, 2 stages of high efficiency particulate air (HEPA) filtration, thermal oxidizer,
and carbon bed adsorber prior to discharge through the pretreatment stack. Offgases from pretreatment
process equipment, such as evaporator overheads, are also collected and treated by the pretreatment vessel
vent system.
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PJMs are used throughout the pretreatment facility to re-suspend solids in process vessels and to disperse
mixtures before sampling process liquids. RFDs are used for liquid transfers and collecting samples of
process liquids. Both PJMs and RFDs are fluidic devices that use compressed air to draw process liquid
into a charge vessel, located within the process vessel, and then force the liquid back out to achieve the
desired operation. The exhaust air from these operations, along with entrained aerosols, are collected and
treated by medium efficiency mist eliminators, or demisters, and 2 stages of HEPA filtration prior to
discharge through the pretreatment stack.

Sections 7.2.1.1 through 7.2.1.3 describe the emissions analysis methods for pretreatment facility
emissions associated with:

• Vessel vent exhaust

• Evaporator overheads

• RFD/PJM exhaust

7.2.1.1 Vessel Vent Exhaust

The exhaust from the vessel vent system consists of the purge air supplied to pretreatment process vessels
for the purpose of controlling radiolytic hydrogen generation within the vessel vapor space. In addition to
increasing in temperature and moisture content, the purge air also becomes contaminated as it passes
through the vessel vapor space. Mixing, sparging, radiolytic hydrogen generation, process transfers, and
evaporation contribute to the release of aerosols and particulates into the vessel vent offgas stream.

A liquid entrainment factor has been calculated for several process vessels based on PT Vessel Vent
System Baseline Operating Conditions and Radioactive Aerosol Loading ofExhaust Air Stream
(RPT-W375PT-PR00021). These entrainment factors are listed in Table 2.13-3 of the Flowsheet Bases,
Assumptions and Requirements document (24590-WTP-RPT-PT-02-005). From the entrainment factor
for inorganics and radionuclides, the quantity of a constituent in the vessel vent offgas stream can be
determined by multiplying the quantity of the constituent entering the vessel in the liquid phase by the
entrainment factor for that vessel. The quantity of organics in the offgas stream is determined through the
application of Henry's Law, which estimates the equilibrium gas phase concentration of a compound
from the known liquid phase concentration (RPT-24590-EN00001, Vessel Vents and PJM/RFD
Emissions). Henry's Law constants used for the organic constituents are presented in Table 2. The
Henry's Law method was used throughcut the vessel vent systems (both pretreatment and vitrification
plants) and evaporator systems in the flowsheet to calculate the organic emission releases. The constants
were developed on the basis that operating conditions on the vessels are near standard temperature and
pressure conditions, thus the Henry's Law constants at standard conditions are used. Details on selection
of the Henry's Law constants can be found in Section 5 of the report titled Vessel Vents and PJM/RFD
Emissions (RPT-24590-EN00001).

The pretreatment vessel vent thermal oxidizer is designed for a minimum operating temperature of
1,600 °F (24590-PTF-MOC-PVP-00001) and could potentially generate products of incomplete
combustion (PICs). For purposes of the emissions analysis, PICs are defined as compounds identified in
Table A-I of the Human Health Risk Assessment Protocolfor Hazardous Waste Combustion
Facilities (EPA 1998), but are not components of the waste feed. It has been conservatively established
foremissions estimation purposes that PICs are present at the pretreatment stack at their estimated
detection limits. The rationale and discussion for this basis are provided in Section 8.4.
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7.2.1.2 Evaporator Overheads

The pretreatment facility contains 4 evaporators to reduce the volume of certain streams prior to further
processing steps. These evaporators are associated with the following process streams:

• Waste feed

• Cesium eluate

• Technetium eluate

• Treated LAW

Each evaporator is analyzed under continuous operation at a pressure of 1.0 to 1.5 psia. The reduced
pressure lowers the boiling point of the process stream. The waste feed and treated LAW evaporator
overheads are routed to primary condensers, where most of the vapor is condensed at the saturation
pressure. Contaminant removal by the evaporators and condensers are estimated using DFs. Tables 22-
1, 2.2-2, and 2.2-3 of Flowsheet Bases, Assumptions, and Requirements provide the waste feed evaporator
and condenser DFs. The treated LAW evaporator and condenser DFs are provided in Tables 2.12-1, 2.12-
2, and 2.12-3 of Flowsheet Bases, Assumptions, and Requirements.

The vapor stream from the cesium and technetium evaporators enters the rectifier columns prior to the
primary condensers. Tables 2.6-1 and 2.8-1 of Flowsheet Bases, Assumptions, and Requirements provide
the decontamination factors for the cesium and technetium evaporators/rectifiers, respectively.
Non-condensable vapors from all 4 evaporators join the vessel vent header prior to the offgas treatment
system as shown in Figures 2 and 3. For the purpose of the analysis, the evaporator/condenser overheads
are considered to be saturated air containing entrained evaporator liquid.

Section 8.6 contains additional information regarding emissions analysis specific equipment
decontamination factors.

7.2.1.3 RFD and PJM Exhaust

Both RFDs and PJMs work by using compressed air to raise and lower process fluid in a charge vessel
located inside the process vessel. One end of the charge vessel is connected to a jet pump pair that
provides the suction for drawing liquid up into the charge vessel and the drive for forcing the liquid back
out of the charge vessel. At the end of the drive phase, residual compressed air in the charge vessel
passes back up through the jet pump pair and into the PJV system header. Significant quantities of
compressed air are exhausted through the jet pump pair during the suction and vent phases. Liquid
aerosols and radiolytic particulates will become entrained in the exhausts from the jet pump pair via the
charge vessel. For organic, inorganic, and radionuclide constituents, an aerosol entrainment factor of
1 x 10 5 has been used to calculate the amount of process liquid in the charge vessel that is transferred to
the exhaust stream (Flowsheet Bases, Assumptions, and Requirements, Section 2.14.3.2).

7.2.2 LAW and HLW Vitrification Emissions Analysis

The LAW and HLW vitrification facilities have devoted offgas systems for controlling emissions.
Additional detail regarding the vitrification facilities is provided below.

7.2.2.1 LAW and HLW Melters

For the melters, the feed enters from the top and forms a cold cap above the melt pool. Volatile and
semivolatile compounds are evaporated or decomposed, then drawn off through the melter offgas system.
Nonvolatile compounds react to form oxides or other compounds dissolved in the glass matrix. Behavior
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in the melter is represented in the flowsheet by chemical reactions and application of DFs. A complete
list of reactions occurring in the melters can be found in Sections 3.2 for LAW and 4.2 for HLW in the
Flowsheet Bases, Assumptions, and Requirements. Specific DFs used for emissions analysis for the
melters are presented in Section 8.6 of this report.

7.2.2.2 Vitrification Scrubbers

The submerged bed scrubber (SBS), in both HLW and LAW, and the LAW Caustic Scrubber behavior in
the flowsheet is also represented by operating conditions, occurring chemical reactions, and DFs applied.
For a listing of chemical reactions and operating conditions refer to Section 3.3 for LAW and 4.3 for
IILW of the Flowsheet Bases, Assumptions, and Requirements. Specific DFs used for emissions analysis
for all 3 scrubbers are presented in Section 8.6 of this report.

7.2.2.3 Remaining Vitrification Offgas Unit Operations

The remainder of the unit operations' behavior in the offgas systems (WESP, HEME - HLW only,
thermal catalytic oxidizer, selective catalytic reducer, silver mordenite - HLW only, and treated activated
carbon beds) is represented by applying, pertinent DFs. Some chemical reactions also occur in these units.
For example, in the thermal catalytic oxidizer, SO2 is oxidized to SO3, and CO is oxidized to CO,. For a
listing of chemical reactions and operating conditions for all these units refer to Sections 3.3 for LAW and
4.3 for HLW of the Flowsheet Bases, Assumptions, and Requirements. Specific DFs used for emissions
analysis for all these units are discussed. in Section 8.6 of this report.

7.2.2.4 LAW and HLW Vessel Ventilation Systems

The exhaust from the vessel vent system consists mainly of air inleakage and instrument air addition to
process vessels. This air becomes contaminated as it passes through the vessel vapor space. Mixing,
sparging, radiolytic hydrogen generation, process transfers, and evaporation contribute to the release of
aerosols and particulates into the vessel vent offgas stream.

A liquid entrainment factor has been calculated for all process vessels based on calculations CALC-
W375LV-PR00022, Rev 2 System 234 L,AW Vessel Ventilation Calculatioh, and CALC-W375HV-
PR00033, Rev 1 HLW Vessel Ventilation Calculation. These entrainment factors are listed in Sections
3.3.3.3 (LAW) and 4.3.3.3 (HLW) of 24590-WTP-RPT-PT-02-005, Flowsheet Bases, Assumptions, and
Requirements. From the entrainment factor for inorganics and radionuclides, the quantity of a constituent
in the vessel vent offgas stream can be determined by multiplying the quantity of the constituent entering
the vessel in the liquid phase by the entrainment factor for that vessel. The quantity of organics in the
offgas stream is determined through the application of Henry's Law, which estimates the equilibrium gas
phase concentration of a compound from the known liquid phase concentration.

7.2.2.5 HLW PJM/RFD Exhaust

These units have been represented identically as the ones in Pretrcatment described in Section 7.2.1.3

8 Emissions Analysis Bases

As stated in Section 6, the differences between the baseline design and the emissions case analyzed in the
SSFM are the throughput rates, DFs, and feed vector. This section outlines the bases for the emissions
case. All of this information can also be found in Section 7 of the Flowsheet Bases, Assumptions, and
Requirements (24590-WTP-RPT-PT-02-005).
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8.1 Throughput and Operating Conditions

The previous emissions analysis reflected an ILAW production rate of 50 metric tons of glass per day and
an IHLW production rate of 3 metric tons per day. This was based on the previous WTP configuration of
3 LAW melters and I HLW melter. Although the configuration of melters has changed to 2 LAW
melters and 2 HLW melters, an ILAW production rate of 50 metric tons per day has been retained for the
emissions analysis. This ensures that the emissions profile is bounding from a melter perspective. With
the addition of a second HLW melter, the production rate for IHLW has been set at 6 metric tons per day
for emissions analysis.

8.1.1 Feed Conditions

LAW feed envelopes fall within a range from 4 to 10 moles of sodium per liter. The lower sodium
molarity feeds will be processed by the WTP at a higher rate. In order to bound the emissions estimate,
the WTP feed is set at a 4 molar sodium concentration.

8.1.2 Pretreatment Facility Conditions

During normal operations, any feed that enters the pretreatment plant with a sodium molarity of 5 molar
or higher bypasses the feed evaporator. To conservatively maximize emissions from the pretreatment
facility the sodium molarity of feed streams was set at 4 molar sodium, as stated in Section 8.1.1.

Operating conditions for all other systems in the pretreatment facility are as stated in Section 2 of the
Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). Conditions are similar
to those stated for processing an Envelope A waste. No leaching occurs in the emissions analysis as
administrative controls will be set in the pretreatment facility to stop the delivery of any feed that is out of
the specified LAW source term. Treated LAW feed is delivered to the LAW facility at an 8 molar sodium
concentration.

8.1.3 LAW Facility Conditions

Operating conditions for all the systems in the LAW facility are as stated in Section 3 of the Flowsheet
Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). LAW waste oxide loading in the
glass was set at 20 % to maximize melter emissions as this is considered to be the upper bound waste
loading expected in the ILAW at this time. Nominal operating range will be between 14 % and 17 %.
LAW waste oxide loading is defined as the weight of sodium oxide (NazO) to the total weight of waste
and glass formers.

8.1.4 HLW Facility Conditions

Operating conditions for all the systems in the HLW facility are as stated in Section 4 of the Flowsheet
Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). HLW waste oxide loading in the
glass was set at 40 % to maximize melter emissions, as this is considered to be the upper bound waste
loading expected in the IHLW at this time. Nominal operating range will be between 30 % and 35 %.
HLW waste oxide loading is defined as the weight of waste oxides to the total oxides and glass formers.

8.2 Feed Concentration for Organic Compounds

Organic characterization data applicable to the organic COPCs from candidate double-shell tank system
feed streams is not completely available. To compensate for data gaps, an approach for establishing a
conservative, bounding basis for hazardous organic concentrations was used. The approach, which relies
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on previous analytical work relating to total organic carbon (TOC) in the double-shell tanks, process
knowledge, and hazardous organic analyses, is summarized below.

Based on maximum TOC analyses from double-shell tanks scheduled for processing during the first 11
years of operation and the WTP's contractual limit for TOC, a value of 4 wt. % TOC was used for this
analysis. Non-regulated organics, such as complexants and low molecular weight acids (Campbell and
others 1995), have been measured betwecn 78 % and 99 % of TOC. These results are biased low, as the
analysis methods do not adequately address most paraffins and many phosphates. For the purposes of this
analysis, 87.5 % was used to represent a minimum proportion of unregulated organic content, and the
remainder assumed to be regulated chennicals. The TOC concentration includes the hazardous organic
COPCs and other non-regulated organic compounds that were used in Hanford processes. More
specifically, the origins of organic compounds in Hanford tanks are associated with one of the following:

• Process additions (such as complexants and solvent extractants)

• Laboratory wastes

• Decontamination solutions

• Other minor additions

With the exception of process additions, few records exist about the amount of organic compounds added
to the tanks. As part of the safety programs for the tanks, Hanford personnel have conducted a number of
studies that focused on accounting for the predominant contributors to the historically measured TOC
values. The studies have shown that the process additions, particularly the complexants, and their
associated degradation products comprise the majority of the organic compounds in the tanks.
Specifically, the predominant organic complexants used in the Hanford processes include
ethylenediamine tetraacetate (EDTA), hydroxyethylenediamine triacetate (HEDTA), glycolate, and
citrate. Lesser amounts of complexants, such as nitrilotriacetic acid (NTA), di-(2-ethylhexyl) phosphoric
acid, and oxalic acid, were used. The degradation products from the complexants are low molecular
weight materials whose parent acids include formic, acetic, glycolic, oxalic, succinic, and citric acids.

The 12.5 % of TOC that was not accounted for as complexants has been distributed across the organic
COPCs using the analytical results performed on 2 representative tanks (Klinger and others 1999). To
compensate for data uncertainty, a scaling factor was applied. This factor was determined by summing
the concentrations of compounds that were detected with those compounds that were undetected
(assumed to be present at their detection limit) and dividing 12.5 % of the TOC by this sum. This
resulted in a scale factor of approximately 280. The increased values have been used as feed
concentrations in the emissions estimate. A complete list of the resulting feed concentrations is included
in Table 6.

8.2.1 Feed Concentration for Polychlorinated Biphenyls

The Hanford double-shell tanks are known to contain polychlorinated biphenyl remediation waste that
will be included in the mixed waste feed processed by the WTP. The list of organic COPCs identified in
Table 4 includes the PCBs scoped by this emissions estimate.

DOE and its contractors have been working with EPA and Ecology to resolve regulatory issues associated
with managing PCB remediation waste at the WTP. On 31 August 2000, DOE, EPA, and Ecology signed
the Framework Agreementfor Management ofPolychlorinated Biphenyls (PCBs) in Ilanford Tank
Waste (DOE and others 2000). This agreement establishes that the waste feed to the WTP be limited to
50 parts per million PCBs. The agreement does not specify whether this concentration applies to the
liquid fraction, the solid fraction, or both.

Page 17



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Solubility information for polychlorinated biphenyl compounds indicates that they are essentially
insoluble in water. Specifically, data are available indicating solubilities that range from 1.3E-06 to
5.7E-8 g/100 mL of water (Howard and others 1997). In applying the PCB feed criteria specified in the
FrameworkAgreement, it has been assumed that the 50 parts per million by weight would be most
appropriately applied to Envelope D HLW feed streams, as Envelope D is principally comprised of
undissolved salt and oxide solids. The emissions estimate has thus assumed a HLW feed concentration
for total PCBs of 50 mg/kg. The LAW feed concentration for total PCBs was established using the same
methodology as that described in Section 8.2 for other organic COPCs. This concentration (0.65 mg/L)
has been used for LAW feeds and is bounding considering the near insolubility of PCBs in aqueous salt
solution.

8.3 Feed Concentrations for Inorganic and Radionuclide Compounds

Feed concentrations for inorganic and radionuclide compounds were based on 2 main sources as of
September 2002: the WTP statement of work (SOW), and the best basis inventory (BBI). SOW
maximum concentrations were used for all constituents (both inorganic and radionuclide) that had a
specified value. For those that did not have a specified value, the BBI data was used to estimate the feed
concentration. BBI data was downloaded from the TWINS database (http://twins.pnl.gov:8001/twins.htm)
for all the WTP Phase I tanks. The WTP Phase I tanks are defined as follows (24590-WTP-M4C-FRP-
00001):

LAW

• AP-101 supemate

• AZ-101 supernate

• AZ-102 supernate

• AN-102 supernate

• AN-104 salt cake and supemate

• AN-107 supemate

• AN-105 salt cake and supemate

• SY-lOl supemate

• AN-l03 salt cake and supemate

• AW-101 salt cake and supernate

• AP-104 supemate

HLW

• AZ-101 solids
• AZ-102 solids
• AY-102 solids
• C-106 solids
• AY-101 solids
• C-104 solids
• SY-102 solids

• C-107 solids
• AW-104 solids

The maximum concentration of each constituent from all of the evaluated tanks was selected and used as
the feed concentration for the emissions analysis.
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This selection process and the determination of the final emissions analysis feed vector can be found in
the Updated Emissions Run Feed Vector (24590-WTP-M4C-FRP-00001). This calculation is attached in
Appendix D of this report. A summary of the inorganic and radionuclide feed vector selected is included
in Table 7 for LAW feed and Table 8 for HLW feed.

8.4 Concentration of Products of Incomplete Combustion

The list of COPCs discussed in Section 3 includes 120 products of incomplete combustion (PICs) that are
not known or suspected to be components of the WTP feed streams. These constituents have been
included based upon their potential to be formed within thermal components of the WTP process;
specifically, the vitrification melters and thermal oxidizing components of the offgas treatment system.
The subject PICs are comprised of volatile and semi-volatile compounds. The semi-volatile compounds
include a subset of polycyclic aromatic hydrocarbons (PAHs), dioxins, and furans that are of particular
interest to risk assessment.

EPA's Human Health Risk Assessment .Protocolfor Hazardous Waste (EPA 1998) provides guidance for
establishing emissions estimates for facilities that are not yet operational. The guidance states the
following:

Good engineering practice dictates a check of, and comparison with, data from similar existing units.
Stack test reports for facilities of similar technology, design, operation, capacity, auxiliary fuels,
waste feed types, and air pollution control standards (APCSs) should be used to estimate COPC
emission rates for new facilities that have not been constructed.

If the preferred option of using surrogate data from similar facilities is not available, some state
environmental agencies enforce emission rate limits based on state laws. Since these limits cannot be
exceeded, they can be used to dcvelop emission rate estimates for the risk assessment. The facility
will demonstrate that its emissions are less than those considered in the permit and risk assessment
during the trial or risk bum.

The EPA guidance has been utilized in selecting the method for estimating PIC emissions at the WTP.
There have been 2 mixed waste treatment facilities in Washington and Idaho that have pursued regulatory
permits that include human health and ecological risk assessment similar to that required for the WTP.
Although neither facility has been operated to date, they have been used as precedents for estimating PIC
emissions resulting from the treatment process. In the cases of both precedent facilities, emission rates
for PICs were estimated by multiplying the PIC detection limit (or in some cases, one-half the detection
limit) by the air flow rate at the stack sampling location. A similar methodology has been used to
estimate PIC emissions at the WTP; here, PIC emission rates are based upon the assumption that each
PIC will be present in the process flue at its corresponding analytical detection limit.

In order to establish a basis for achievable stack detection limits, available R&T data was reviewed. Tests
were conducted at the Vitreous State Laboratory (VSL) of the Catholic University of America. These
tests were performed on a small-scale.vitrification system with WTP simulants that were spiked with
selected hazardous organic compounds. The tests were conducted to assess destruction efficiencies in the
melter and collect data on hazardous constituents in the offgas stream, including PICs. A total of 24 tests
were conducted to study the effects of various parameters on hazardous organics emissions. These
parameters included feed type, residence time, cold-cap coverage, plenum temperature, and presence of
sugar as a reductant.
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The VSL melter exhaust was sampled and monitored for volatiles, semivolatiles, dioxins, and furans.
EPA SW-846 Method 0030 was used to sample volatile constituents from the offgas stream. The volatile
samples were analyzed using Method 8260-B. Semivolatile analytes were sampled using Method 0010,
and analyzed using Method 8270-C. Dioxins and furans were sampled using 40 CFR 60 Method 23, and
analyzed using Method 8290. Details of the small-scale melter testing and results are documented in the
Determination ofthe Fate ofHazardous Organics During Vitrification of WTP LA Wand HL W
Simulants (VSL 1999).

Assumed detection limit concentrations have been applied based upon 4 groupings of compounds:
volatile organics, semi-volatiles, polycyclic aromatic hydrocarbons, and dioxins/furans. The detection
limits reported from the VSL work should be conservative from an emissions perspective because the test
work was not intended to drive detection limits to the lowest achievable levels. If longer sample
durations and high resolution analytical techniques are used, it is expected that lower detection limits
could be achieved. A summary of the resulting detection limit concentrations for the volatile,
semivolatile, and polycyclic aromatic hydrocarbon groupings are shown in Table 9. Detection limits for
each of the individual dioxin and furan compounds are also specified in Table 9. The concentrations of
PICs shown in Table 9 have been.multiplied by the volumetric flowrate for the applicable process flues to
produce the individual PIC emission rates that are summarized in the calculation entitled Integrated
Emissions Report PIC Estimation (24590-WTP-M4C-FRP-00002). This calculation is included in
Appendix E of this report.

8.5 Phase Allocation of Constituents of Potential Concern

For the purpose of the emissions analysis, the COPCs are partitioned to the vapor phase, particle phase, or
particle-bound phase. Vapor phase emissions are those emitted as volatile gases. Particle-phase
emissions are particulate constituents (generally metals or other inorganics). Particle-bound emissions are
volatile or semi-volatile constituents that are bound to other particles.

The phase type for each COPC is determined based on a partitioning factor, Fv, as provided in the
methodology published in the draft Human Health Risk Assessment Protocolfor Hazardous Waste
Combustion Facilities (EPA 1998). The Fv is defined as follows: -

cSt
Fv =1 p1 +cS,

where:

c is Junge constant [1.7 x 10 04 atmospheres-centimeter (atm-cm)]

p, is liquid phase vapor pressure of compound (atm)

S, is Whitby's average surface area of particles (3.5 x 10-06 cm' /cm' air)

As shown in the above equation, as the vapor pressure increases, the Fv would approach I. The following
criteria (EPA 1998) are used to aid the determination of phase types:

• Fv is less than 0.05: the compound is particle phase

• Fv is equal to 1.0: the compound is vapor phase

• Fv is less than 1.0 but greater than or equal to 0.05: the compound is particle-bound phase

For the WTP emissions analysis, the COPCs were evaluated for Fv at ambient conditions (25 °C,
atmospheric pressure). Where available, the Fv values for individual COPCs were taken directly from the
EPA guidance document entitled Human Health Risk Assessment Protocol for Hazardous Waste
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Combustion Facilities (EPA 1998) or an etrata to the Human Health Risk Assessment Protocol for
Hazardous Waste Combustion Facilities (HHRAP) that revised certain selected data (EPA 1999a). Fv
values for the remaining COPCs were estimated using the equation defining Fv (shown above) and liquid
phase vapor pressure data collected for the individual COPCs. Tables 2, 3 and 4 provide the phase types
for organic, inorganic and radionuclide COPCs, respectively. The methodology used to establish
constituent phase is summarized in Phase Determination for COPCs Potentially Emittedfrom the
Hanford Tank Waste Treatment and Imr.nobilization Plant (WTP) (CCN #057415). This document is
included as Appendix F of this report, and lists the Fv values for each COPC, including the vapor
pressure data used for the estimates.

8.6 Equipment Decontamination Factors

For the emission analysis, decontamination factors (DFs) are used to predict the removal of COPCs by the
offgas treatment systems. As shown in the following equation, the DF is a function of removal
efficiency (r)).

DF=1
1-r/

The equipment DFs are established based on the following information sources:

• Available experimental or treatability study data

• Available engineering calculation on decontamination factors

• Offgas phase allocation of COPCs (see Section 8.5)

• Vendor literature

The SSFM has DFs for unit operations based on nominal operating conditions. These DFs provide the
best realistic performance to be expected from the unit operations. For emissions purposes, the design
basis DFs were used. These DFs are sometimes lower (and more conservative) than the DFs expected to
ensure that the profile obtained is bounding. The DFs per facility are described in the sections below.

8.6.1 Pretreatment Vessel Vents and Offgas Treatment Systems

The unabated quantities of organic, inorganic, and radionuclide constituents in the pretreatment facility
offgas streams are estimated as described in Section 7.1. Entrainment factors are used in determining the
inorganic and radionuclide quantities in the vessel vent and RFD/PJM exhausts. Henry's Law constants
are used in determining the quantity of organic compounds from the vessel vents and evaporators.
Inorganics and radionuclide emissions from the evaporator overheads are determined from equipment
DFs.

The emission control equipment DFs for the pretreatment vessel vent (PVP) and pulse-jet
ventilation (PJV) systems are based primarily on vendor information. Table 10 presents the offgas
treatment DFs and basis for the inorganic and radionuclide constituents. Table l 1 provides the organic
DFs for the pretreatment offgas treatment equipment. The methodology used to estimate the DFs for each
organic constituent in the PVP system is presented in Appendix G. Though preliminary, it provides a
bounding basis for organic constituents releases through the PVP process flue.

8.6.2 LAW and HLW Melter Offgas Treatment Systems

The principal components of the melter offgas stream are air and water vapor. Secondary components of
the melter offgas stream are acid gases and aerosols. Water present in the melter fced is vaporized to
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steam. Acid gases are generated from the decomposition of salts and organic compounds present in the
feed. Aerosols are present due to cold-cap solids being entrained in the offgas stream. The HLW melter
offgas is expected to contain less acid gases than LAW melter offgas. However, the HLW melter offgas
will contain higher concentrations of radionuclides than the LAW melter offgas.

All the DFs used for this emissions analysis are based on actual R&T testing results, vendor information,
and engineering calculations. The DFs used for emissions analysis in the vitrification plants are presented
in Table 12 for inorganic, and radionuclide constituents. This table also specifies the basis ( i.e. reference)
for each DF used. Table 11 shows the removal efficiencies expected for the organic constituents within
the vitrification plants- All the DFs presented in these tables are based on memoranda CCN# 044663 and
CCN# 053500.

9 Summary of Emissions Analysis Results

The SSFM output identifies the emission rates for the 117 analyzed organic, inorganic, radionuclide
COPCs, and criteria pollutants. This output is provided in Appendix A. As discussed in Section 5,
representative compounds are used to estimate emission rates for compounds not analyzed within the
SSFM. Tables 13 through 15 present the estimated emissions for each of the organic, inorganic, and
radionuclide COPCs, respectively. The emission rates at the stack are referred to as abated emissions. In
addition to stack emission rates, the SSFM produces output for unabated (or uncontrolled) emission
points that correspond to the stack emission rates. The SSFM streams that are summarized in Tables 13
through 15 include:

Feed Streams

• Feed from Tank Farms to HLW Feed Receipt (FRP 14)
• Feed from Tank Farms to LAW Feed Receipt (FRPOI)

Abated emissions:

• The abated pretreatment vessel vent (stream PVPl2)

• The abated pretreatment RFD/PJM vent (stream PJV 11)

• The LAW process offgas and vessel vent (stream LVP26)

• The HLW process offgas and vessel vent (stream HOP33)

• The HLW RFD/PJM vent (stream PJV34)

Unabated emissions:

• The unabated pretreatment vessel vent (stream before PVPO 1)

• The unabated pretreatment RFD/PJM (stream PJV04)

• The unabated LAW melter offgas (stream LMP06)

• The unabated HLW melter offgas (stream HMP06)

• The unabated HLW RFD/PJM (stream PJV32)

All of the values in Tables 13 and 14 are listed in grams per second. Table 15 values are presented in
curies per day. The PIC emission rate estimates are presented in Table 16. Rates are shown in units of
grams per second and are provided for the pretreatment, HLW, and LAW process flues.
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As expected, the pretreatment processes contribute the highest abated organic emission rates, and
vitrification processes contribute the highest abated inorganic and radionuclide emission rates. The
vitrification processes are the main contributors for Hg, NO2 and SO2 emissions. They are also the main
contributors for129I,'H,'4C, and "'Cs.

Emission estimates have been prepared, as detailed in Tables 13, 14, 15, and 16, in accordance with
current comprehension of waste feed materials, normal process operations and treatment efficiencies.
The emissions estimate has retained conservatism with respect to composition, treatment, and analysis to
ensure safe operation and protection of human health and the environment.
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tJFP UltrafiltrationFeedP ara6on 24590-PTF-l1A3-V17T-00009 I .^^
UPP Ultrafiltration 24590-PTF-M5-V17T-00010 1

bFP UltrafiltrationPeoneateCollection 24590PTF-MSVI7T-00013 I^^..
CXP Cesium Ion Exchan ge Process Vessels 24590-PTF-MS-V I7T-00012 0

. CXP . . . CesiumIonExcfian ePmcessColumns 24590-PTF-MSVI7T-00013 0
CNP CestumNitrieAcidRec I'mcess ^.^ 24590-P7Fll95-VI7T-00014 ^'. 0
TXP Technetium Ion Exchan e Process Vessets 24590-PTF-MS-V17T-00015 0
TXP Technetimn Ion Exchan e Pmcess Columns 24590-PTF-MS-V 17T-0001£r 0

TEP Recovery Process 24590-PTP-MS-V17T-00017 0
CRP Cesium Resin Addition Process 24590-PTF-MS-V I7T-00018 0

TRP Technetium Resin Addition Proce,ss 24590-PTF-MS-V I7T-00019 0
RMP Spent Resia Collecnon AndDewaterin Process 24590-PTF-ivIS-V i'7P-00020 0

PVP/PVVIPJV PretreannentVelVentsProaess VP7PV.. .^.^.

^
24590-PTF-MS-V17T-00021001 0

PVP/PVVIPJV PretreatmentRFb1PtMExtiaust P ".. . ... 24590-PTPYvt5-V17T-00021002 0
PVPfPVVtPN^^ PretreatmeritVesselPassieePureAirInletsPVP 24590-PTF-AASV17T-00021003: 0
PVP/PWlPJV .^.^^ PretreatmentVesselsVentExliaustHeader...VP 24590-P1F-M5-Vf7T-00021004 0

PWD PretreatmeiitEt'flu ' PlanCYGash and Drain^'^ ^^. 24590-PTF-MS-V I7T-G002200C 0

PWD Pretreatment Plant Wash and Dram ^. .^ ^ 24590-PTF=MS-V 17T-00022002 0

PWD{RLD '^. Pretreatment Radioacttve'La uid Di sposal (R LD) 24590-PTF-MS-V17T-00022003 0
PWDlRLD PielreatmentRatioactivelluidThs osaVRe le(RT.D 24590-PTF-MS-VI7T-00622004^ ^^^ 0

NAR Prettr.adnentProcessRcaeais^^^ 24590-PTF-MS-V17T00023001 0
SHR/SNR Ptetreannent Process Rea ents^ 24590-PTF-MS-V17T-00023002 . 0 ^. ^

DIW Pretreatment Process Reagents 24590-PTF-Iv1S-V 17C-00023003 0
AFRtSTR/SPR .: ^. Pretreatment Process Rea$ents^: 24590-PTF-M5-V I7T-00023004 0

LAW Vttrification^^ ...LCP/GFR/LFP ^. ^. LAW Vitrifioatiionfeed P aration 24590-LAW-MSVi7T-OOb01 3
. .. . LCP/GFR2.FP LAWVitrificaiionPeed aration.. 24590-LAW-MS-VI7i-00002 3

^^.LMP LAW Vitrification Melter I 24590-LAW-MS-V17T-00004. . 3
IavIP LAW Vitrification Melter 2

^

24590-LAW=MS-V 17T-000U5. 8

. . LOP^ . ^. Melter I Primary OPt- s Treatment . ^.. 24590-I.AR'-MS-VI7T-00007 3
T.OP Melter 2 Pnma" Off s Treatment .. .. . ^..^ 24590-LAW-MS-V171'-00008 '.^ 3

LVPtURR LAWVitSecaiatla Of£as&Urea ^.^ 24590-LAW-MS-VI7T-00010 3

LVP LAW Vit Secorii7a Off as Treatment 24590-LAWM5-VF7T-00011 3

GFR Inert Fill Su I 24590-LAS4r-MS-V 17T-00012 2

CDG LAW Vitrification Container Decontamination 24590-LAW-M5-V I7T-00013 3
RLDlNLD ^ . . LAW Liquid Etfluent 24590-LAW:MS-V 17P-00014 3
SHRIMXR LAW Cold Chemical Supply 24590-LAW:MS-V ITT,00016 3

FiLWVitrificatiou^

.. . .

HCPlG31i/HFP fILWRecei t^c^l"eedPrc raflon 24590-14LW-MSVI7T-00001 3

.. .. .. ^. HMP HLW Vitnfication Metter 24590-I77.W-MS-V I7T-00t302 3 ^^..
HOP HLW Vit Primag Off sTreatment ^.^. '^. 24590-IIC.W-t4f5-VT7T-00003 3
HOP ftt.W Vitrification Secant ....:Otf as Treatment . .. 24590-HLW-MS-V I7T-00004 . 3
PN ^'^: I4LW Vmifrcat7onPulseVeutilationTreaircieist 24590-FIL'W-MS-V17T-000a5 2

. HAH F7C,W VitnficationHLW Canister Decon .'. ^ 24590-P3LW-M5-V17T-00008 3 .^.
..^ Rt:.b HLW Vttrification 1.i uid Waste Efiluent 5heet i '^`. 24590-I1LW:MS V17T-0000700 3.:`

RLD HLW Vitffficatitin C uid WaeieEfSEuent (Sheet 2 ) ^^. ^. 24590 FH.W'MSVI7T-0000700 i^

NARlSttRiAMR/UIW HIW Vitnficats`on Ren ents 24a90.HLW-MS-V17T-00608 3
NI$) IdLW C1IC2 Drains 24590-H1,W:M5-V 17T-00009 3
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24590-WTp-RPT-p0-03-008, ftev 0
Integrated Emissions Baseline Report for the Hanfnrd

Tank Waste Treatment and Immobiliaation Plant

Table 2 List of OrganieCOPCs and PICs

#

AS

Registry
Number

^
j ^o

" un^ R^ 4
o'

^C° ^ '' Cy
offgas Phase

/a ,/̂

`=

Compound : .y: . Type ....

1 100•00-5 p-Nitrochlaroben2ene feed - 4;83E 03 10 vapor

2 100-21=0 p-Phthalic acid feed yes 3.83E-10 1 vapor

3 100-25-4 1,4-Dinitrobenzeie feed 8;28E-05 6 particle-bound
4 100-41-4 Ethylbea2ene feed - 7;78E+00 20 vapor

5 100-42-5 Styrene feed - 2.7113+00 19 vapor

6 10061-01=5 cis-1,3-Dichlora ropene feed yes 2:67E+00 19 vapor

7 10061-02;6 trans-1;3-Dichloropropene feed - 8.60E-01 17 vapor

8 101-55-3 4-Bromophenylphenyl ether feed - 1.15E-01 14 vapor

9 101-84-8 Dtphenylether feed - 2.75E-01 16 vapor

10 106-354 3-Heptanone feed $.96E-02 14 vapor

l t 106-42-3 p-Xylene (Dimetkiyl benzene) feed - 6:81E+00 19 vapor

12 106-46-7 1,4-Dichlorobenzene feed 2:38E+00 18 vapor
13 106-88-7 1,2-Epoxybutane feed 1.78E-01 15 vapor

14 106-934 Ethylene dibromide (Dibromethane) feed yes 6.58E-01 16 vapor

15 106-97-8 Butane feed yes 9:37E+02 26 vapor

16 106-99-0 1,3-Butadiene feed yes 7,26E+01 23 vapor

17 107-02-8 Acrolein feed - 120E-01 14 vapor

18 107-05-1 3-Chloropropene (Allyl chloride) feed 1:09E+01 20 vapor

19 107-06-2 1,2-DicFiCoroethane (Ethylene chloride) feed 1.16E+00 17 vapor

20 107-12-0 Propionitrile feed 3:65E-02 13 vapor

21 107-13-1 Acrylonitrile feed 136E-01 14 vapor

22 107-18-6 2-Propene-l-ol feed - 4.92E-03 10 vapor

23 107-31-3 Fotmicacid,rnetfiytester feed - 120E-01 1S vapor

24 107-66-4 Dibutylphosphate feed - 4.20E-06 5 particle-bound
25 107-87-9 2-Pentanone feed 8.25E-02 14 vapor

26 108•03-2 1-Nitr%ropatte,..^__...^ feed - 8;59E-02 14 vapor

27 108-05-4 Vtnylacetate feed 5:04E-01 16 vapor

28 108-10-1 13exone (4-Methyl-2-pentanoite or M1F3K) feed - 1:36E-01 14 vapor

29 108-20-3 Bis(isopTopyl)ether feed - 2.2513+00 18 vapor

30 108-38-3 m-Xyleiae (Dimethyl ben2en e) feed 7.fl9E+00 19 vapor

31 108-39-4 m-Cresol feed 8145E-04 9 vapor

32 108-87-2 Methylcyelohexane feed yes 4.24E+02 25 vapor

33 108-88-3 Toluene feed yes 6.55E+00 19 vapor

34 108-90-7 Chiorotienzene feed - 3.07E+00 19 vapor

35 108-93-0 Cyclohexanol feed - 434E-03 10 vapor

36 108-94-1 Cyclohexanone feed 8,8813-03 1 I vapor

37 108-95-2 Phenol feed yes 3:29P04 8 vapor

38 109-66-0 rnPentane feed - 1.23E+03 26 vapor

39 109-99-9 Tetrahydrofuran feed - 6.96E-02 13 vapor

^40 110-12-3 5-Methyl-2-hexanone feed - I'^.58H-01 15 vapar
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Integrated Emissioits Baseline Repnrt for the Hanfaird

Tank Waste Treatrnent and Immabilization Plant

Table 2 List of Organic COPCs and PICs

M
.. .

AS
R.egistry

Number

. . . . . . c .. ^ ^ .

4 ♦ n

y -: . J ti na .3 ^
o ^+,C^..

u ^

^ Offgas Phase
Compound 4^ Type

41 110-43-0 2-Heptanone feed 1:67E-01 15 vapor

42 110-54-3 n-Hexane feed yes 1,78E+03 27 vapor

43 110-62-3 n-Valeraldehyde feed - 1:45E-01 15 vapor

44 110-82=7 Cyclohexane feed yes 1.48E+02 24 vapor

45 110-83-8 Cyclohexene feed 4.49E+01 22 vapor

46 110-86-1 Pyndine feed - 1;09E-02 11 vapor

47 111-65-9 n-Qctane feed - 3.17E+03 28 vapor
48 111-76-2 Ethylene glycol monobutyl ether feed - 1;58E-03 9 vapor

4Q 111-84-2 n-Nonane feed yes 136E'03 28 vapor

50 117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) feed - 2.66E-04 30 particle-bound

51 117-84-0 n-Dioctyl phthalate feed - 154E03 32 particle-bound

52 118-74-1 Hexachlorobenzene feed yes I.68E+00 18 vapor

53 120-12-7 Anthracene feed yes 5.49E-02 13 vapor

54 120-82-1 1,2,4-Trichlorobenzene feed yes 1,40E+00 17 vapor

55 120-83-2 2,4-Dtcfilorophenol feed 5:44E-03 10 vapor

56 121-44-8 Tnethylamine feed 1.47E-01 15 vapor

57 121-69-7 17imethylaniline feed 5.61E-02 13 vapor

58 122-394 N,N-Diphenylamine feed yes 3:35E-03 10 vapor
59 123-19-3 4-Heptahone feed - 5:42E-02 13 vapor

$0 123-38-6 n-Propionaldehyde feed - 7:248-02 14 vapor
61 123-51-3 3-Methyl-l-butanol feed - 1:39E-02 12 vapor

62 123-86-4 Acetic acid n-butyl ester feed - 2:77E-01 16 vapor

63 I23-91-1 1,4-17ioxane feed - 4,74E-43 10 vapor

64 126-73-8 Tributyl phosphate feed yes 1:48E-04 7 vapor

65 126-98<7 2-Methyl-2-propeneaitnle(Methacrylonitrile) feed - 2.44E-01 16 vapor

66 127-18-4 Perchloroethylene (tetrachloroethylene) feed yes 1.75E+01 21 vapor

67 127-19-5 N,N Dimethylacetamide feed 1129E-05 5 vapor

68 128-37-0 2,6-Bis(tert-butyl)-4-methylphenol feed 4:07E-03 32 vapor

69 129-00-0 Pyrene feed yes Ir17E-02 33 particle-bound

70 1321-64-8 Pentachloronaphthalene feed 1.16E-01 14 particle-bound
71 1321=65-9 Triehlaronapbthalene feed 2,11E-01 15 vapor

72 132-64-9 Dibenzofuran feed yes 2a0E-01 15 vapor

73 1335-87-1 Hexachloronaphthalene feed 8.59E-02 14 particle-bound

74 1335-88-2 Tetrachloronaphthalene feed - I.57E-0I 15 particle-baund

75 1336-36-3 Polychlorinatedbiphenyls(PCBs) feed yes 4.10E-01 35 partielebound

76 141-78-6 Aceticaoid ethyl ester (Ethyl acetate) Faed 1.32E-O1 14 vapor

77 141-79-7 4-Methyl-3-penten-2-one feed - 362E-02 13 vapor
78 142-82-5 n-Heptane feed - I,97E+03 27 por..

.79 144-62-7 Oxaticacid feed yes 1#1E-07 3

ff1a 11ne feed - 9:26E+-00 20 _V:0r
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Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobiiization Plant

Table 2 List of Otganie COPCs and PICs

#

CAS

Nnmbr

w

o g o ^

flgas 1^6am^
Compound YP

81 ` 1582-09-8 Trifluralin feed 1.02E-01 14 paiticle-bounit
82 1634-044 Methyl tert-butyl etlier feed - 09E-01 16 vapor
83 1836-75-5 Nttrofen feed - 2;52E-04 30 particle-bound
84 189-55-9 Dibenz,o[az']pylene feed 1.39E-05 5 partiele
85 189-64-0 Dibenzo(a,h)pyrene feed - 1.39E-05 5 particle
86 191-24-2 Benzo(g,h,{)perylene feed - 727E-04 30 particle-bouiid
87 191-30-0 Benzo[a,ilpyTene feed - 1:3913-05 5 particle
88 192-654 Dibenzo[a,elpyrene feed 1:39E-05 5 particle
89 193-39-5 indeno(1,2,3-cd)pyrene feed - 3.43E-04 30 particle
9Q 205-82-3 Benzo(j)fluoranfhene feed - 2.00E-04 7 particle-bound
91 205-99-2 Benzo(b)fluoranthene feed 6.48E-04 30 particle-bound
92 206-44-0 Fluoranthene feed - 8.74E-03 33 particle-bound
93 207-08-9 Benzo(k)fluoranthene feed - 5.76E-04 30 partiele-bourid
94 2a8-96-8 Acenaphthylene feed yes 1.13E-01 14 tapor
95 218-01-9 Chrysene feed yes 5:16E-03 32 particle-bound
96 2234-13-1 Octachloronaphthalene feed - 1:01E-01 14 particle-bound
97 224-42-0 Dibenzjaj]acridine feed 1:88E-06 4 particle-bound
98 226-36-8 Ctibenz['a,h]acndine feed - 1:88E-06 4 particle-bound
99 2385-85-5 Mirex feed 8:00E-O1 17 vapor
100 25551-13-7 Trimeliyl benzene feed - 7.15E+00 19 vapor
101 26140-60-3 Terphepyls feed - 11413-02 34 particle-bound
102 27154-33-2 Trichlorofluoroetharie feed - 1:23E+02 23 vapor
103 287-92-3 Cyclopentane feed - 1.86E+02 24 vapor
104 309-00-2 Aldrin feed yes 4.34E-02 34 particle-bound
105 31508-00-6 2 3' 4 4' S PentachlQtobiphenyl (fBC 118), feed 2i84E-01 35 partiole-bound
106 319-84-6 Flexachlorocyctohexane (Li ndane) ATpha BHC feed 1;20E-02 33 vapor
107 319-85-7 Hexachlorocyclohezane (Lindane) Beta BHC feed yes 4:34E-04 30 particle-bottnd
108 319-86-8 De1ta-BE3C feed - 4423E04 30 particle-bound
109 32598-13-3 3,3;4,4-7etrachlorobiphenyl (TCB) feed - 9.28E-03 33 particle-bound
1I0 32598-14-4 2,3,3',4,4'-Pentachlorobiphenyi(PCB 105) feed - SJI46-01 17 particie-bouni3
111 32774-16-6 3,3;4;4;5,5'-'Hexachlorobiphenyl feed 6.761r02 34 particle bound
112 35065-29-3 2,2',3,4,4',5,5'-Heptachiarobiphenyl feed 33 particle-bound
113 35065-30-6 2,2',3,3';4,4',5-Heptachlorobiplienyl feed

"

33 particle-boui d
114 3697-24-3. 5-Metliylchrysene feed - A6&035 3232 particle-bound
115 3825-26-1 Ammori^um perfluorooctaneate feed -

.t

.14 particle-bounit
11fi 38380-08-4 2,3,3',4,4',5-Hexachlarobiphenyl(PCB 157) feed yes

^

14 particle-baund
39635-31- 2,3,3',4;4',5,5'-Heptachtorobiphenyl feed

.

33 particle-bound
118 4170-30-3 2-Butenaidehyde (2=Butenat) feed yes _ 11 vapar
119 465-73 6 Isodrin feed 3.82E-01 vapor
120. 50-00-0 Formaldebyde feed - 3:33E-04 8 vapor'..
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Table 2 Lisf of Organic COPCs and PICs

#

AS

Registry

Number

A ^

. . ...^. .U...-y ^h^'^. se.Cei,

pffgas Phase
Compound Type

121 50-29-3 4,4-DDT feed 8;21E-03 33 particle-bound
122 50-32-8 Benzo(a)pyrerie feed yes 4.51E-04 30 part cle-bound

123 52663-72-6 2,3;4,4;5,5'-Hexachiarobiphenyl feed - 6.76&-02 34 particle-bound

124 53-70-3 Dibenzo(a,h)anthracene feed 1:21E-04 7 article

125 540-59-0 1,2-Dichloroethylerie feed 4;03E+00 19 vapor

126 $40-84-1 2,2,4-Trimethylpentane feed - 3.00E+03 28 vapor

127 541-73-1 1,3-DicPilorobenzene feed - 2.60E+00 19 vapor

128 56-23-5 Carbon tetrachloride feed yes 2.72E+07 22 vapor

129 563-80-4 3-Methyl-2-butanone feed 9:60E-02 14 vapor

130 56-49-5 3-Methytoholanthrene feed 197E+03 28 pariicle-bound

131 56-55-3 Eeszo(a)anthracerie feed - 1.18E-02 33 particle-bound

132 57-14-7 1,1-I?itrtethy(hydrazine feed yes 1.23E-02 12 vapor
133 57465-28-8 3,3',4;4;5-Pentachlorobi henyl feed - 2.84E-01 15 particle-bound

134 58-89-9 gamma-BHC(Lindarie) feed yes 5A7E=03 32 parti++le-bound

135 58-90-2 2,3,4,6-Tetrachloropl?enol feed yes 832E-03 11 vapor

136 591-78-6 2-Hexanone feed - 9.2bE-02 14 vapor

137 59-50-7 4-Chloro3-methy(pheriol feed - 2.42F~-03 32 particle-bound

138 59.89-2 N-Nitrosomotpholine feed - 2.428-05 li vapor

139 602-87-9 5-1Sitroatenaphthene feed I.xOE-03 9 particle-bound

140 60-29-7 Ethyl ether feed - 1.21E+00 17 vapor

141 603-34-9 Triphenylamine feed yes 5.34E-03 32 vapor142
60-34-4 Methylhytkazine feed - 2.9913-03 10 vapor

143 60-35-5 Acetamide feed yes 1.1IE-05 5 vapor

144 60-57-1 Dieldrin feed yes 9:87E-03 33 particle-bound

145 621-64-7 Di-n-Propylnitrosamine feed 5.:51E-03 10 vapor

146 624-83-9 Methyl isacyanate feed 934E-01 17 vapor
147 627-13-4 Nttric acid, propyl ester feed - 1.25E+00 17 vapor

148 62-75-9 N-Nitroso-NN dimethylantine feed yes I,80E-03 9 vapor

144 630-20-6 1,1,1,2-Tetraeh3oroethane feed - 2.39E+00 18 vapor

150 64-17-5 Ethyl alcohol feed - 4.93E-03 10 vapor

151 64-18-6 Formic acid feed - 1 65E-04 7 vapor

152 64-19-7 Acetic acid feed - 9.87E-05 6 vapor

153 6551044=3 2',3,4,4`,5-Pentachlorobipheny] feed - 2.84E-01 15 partiole-bound

154 . 67-56-1 I Methyl alcohoetfianol) feed - 4.49E-03 10 vapox
155 67-63-0 2-Prppyl alcohol (Isopropanol) feed 7.99E-03 11 vapor
156^ 67-64-i ^^ 2-Propanone (Acetone) feed - 3.92E-02 13 vapor
157 67-66-3 Chloroform feed - 3.62E+00 19 vapor

158 67-72-1 13exaehloroethane feed 3.84E+00 19 vapor

159 684-16-2 Hexafluoroacetone feed 3,03E+00 19 vapor

160 69782-90=7 2,3,3;4;4',5'-HexachlorobSphenyl feed 6.768-02. ..'34 particle-bound

24590-WTP-RPT-PQ-03-00$, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant
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24590-WTP-RPT-PO-O$-4o$. Rev0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 2 List of Organic COPCs and PICs

#

. . .

CAS

Registry
Number

: .. . ,
e ., ^ o . u

ui:1q/Ii/

:z
IZ Offgas Phase

Compound ^ 'I'ype

161 70362-504 3,4,4;5 Tetrachlorobiphenyi feed - 928E-03 33 parflcle-bound

162 71-23-8 n-Propylalcohol feed - 7.31E-03 ll vapor
163 7136-3 n-Butylalcohol feed - 8b9E-03 11 vapor
164 71-43-2 Benzene feed yes 5.48E+00 19 vapor

165 71-55-6 Methyl chloroform(1,1,1-Trichloroethane) feed 1_70E+01 21 vapor
166 72-20-8 Endrin feed - &28E-03 32 patticle-bourid
167 72-43-5 Methoxychlor feed - 2.OOE-04 7 particle-bound

168 72-54-8 4,4DllJ) feed - 6;51E-03 32 patticle-bound

169 72-55-9 4,4-DDE feed 4.11 E-02 34 particle-bound

170 74472-37-0 2,3,4,4';5-Pentac'hlorobiphenyl feed 2;84E-01 15 particle-bound

171 74-83-9 Srbrnoraiethane(Methylbromide) feed 6.36E+00 19 vapor
172 74-87-3 Cliloromethane (Methyl chloride) feed - 8.70E+00 20 vapor

173 74-97-5 Bromocfiloromethane feed - 1.44E+00 17 vapor

174 74-99-7 Methylacetylene feed - 1.09E+01 20 vapor

175 75-00-3 Chloroethane feed 1:10E+01 20 vapor
176 75-01-4 Uinyl chloride (1-Chloroethene) feed 2:74E+01 22 vapor
177 75-05-8 Acetonit=ile feed yes 3:40E-02 13 vapor
178 75-07-0 Acetaldehyde feed - 6:58E-02 13 vapor

179 75-09-2 Dichloromethane (Methylene chloride) feed 3.21E+00 19 vapor

180 75-12-7 Formamide feed yes 137E-06 4 vapor

181 75-15-0 Carbon disulfide feed 1.42E+01 20 vapor
182 75-21-8 Ethylene oxide (qxjrane) feed - 1:46E-01 15 va or
183 75-27-4 Sromodich#oromethane feed 2:09E+00 18 vapor

184 75-34-3 1,1-Dichloroethane feed - 5:55E+00 19 vapor

185 7535-4 1,1-Dh chtorcethene(Vinyladenechloride) feed - 258E+07 22 vapor
186 75434 Dichlorofluoromethane feed - 1:07E+01 20 vapor

187 7545-6 Chlorodifluoromeihane feed 4.01E+01 22 vapor

188 75-50-3 Trimethylamine feed - 1.03E-01 14 vapor

189 75-52-5 Nitrocnethane feed - 2i82E-02 13 vapor

190 75-55-8 2-Mettiylaziridine feed 8.31E-03 11 vapor

191 75-61-6 Difluorodtbromomethane feed - 3:04fi+01 22 vapor
192 75-63-8 Trifluorobromomethane feed 4:92E+02 25 vapor

193 75-65-0 2-Methyl-2-propanof feed 893E-03 11 vapor

194 75-694 Trichlorofluoromethane feed yes 9.57E+01 23 vapor
195 75-71-8 ITichTorodifluoromethane feed 3.39E+02 25 vapor
196 75-99-0 2,2-Dicfiloroprapioaic acid feed - 6,35E-05 6 vapor
197'^^. 76-03-9 Trichloroaceticacid feed 1:33E-05 5 vapor
193 76-11-9 1,1,1,2-Tetrachloro 2,2 difluoroethane feed 1.45E+02 24 vapor
199 76-12-0 1,1,2,2-Tetrachloro-l,2-difluoroethane £eed L12E+02 23 vapqr
200. 76-13-1 1,2,2-Triehlora-1,1;2-tnfluoroethdne(Freon113) feed - 5.I9E+02
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#
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Compound

4

201 76-14-2 1,2-Dichloro- l,t,2s23etratluoroethane feed 2:76E+03 28 vapor
202 76-15-3 Chloropentafluoroethane feed yes 5:51E+03 29 vapor
203 76-44-8 Heptaehlor feed yes 290E-41 16 wapor
204 78-83-1 2-Methylpropyl alcohol (Isobutyl alcohol) feed 9.65E-03 t 1 yapor
205 78-87-5 1,2-Dichloropropane feed - 2:78E+00 19 vapor
205 78-92-2 1-Methylpropyl alcohol (2-Butanol) feed - 8:94E-03 11 vapor
207 78-933 Methyl ethyl ketone(MER, 2-Butanone) feed - 5,62E-02 13 vapor
208 79-00-5 1,1,2-Trichloroethane feed 8:13E-01 17 vapor
209 79-01-6 Tnchloroethylene feed yes 9.72E+60 20 vapor
210 79-09-4 Propionic acid feed 4'39E-04 8 vapor
211 79-10-7 2-Propenotcacid feed 3,65E-04 8 vapor
212 79-20-9 Methyl acetate feed 1.13E-01 14 vapor
213 79-34-5 1,1,2,2-Tetrachloroethane feed 362E-01 16 vapor
214 8001-35-2 Toxaphene feed yes 592E-03 10 particle•bound
215 82-68-8 Pentachloronitrobenzene (PCBN) feed - 4.36E-02 13 vapor
216 83-32-9 Acenaphthene feed - 1:82E-01 15 vapor
217 84-66-2 Diethylphthalate feed yes 6A2E-04 8 vapor
218 84-74-2 Dibutyl phthalate feed yes 1:79E-03 31 perticle-bound
219 85-01-8 Phenanthrene feed - 4:1713-02 t3 vapor
220 85-68-7 13utylbenzyl phthalate feed - 1.24E-03 31 particle-bound
221 86-73-7 Fluorerie feed 9.49E-02 14 particlebound'
222 87-68-3 Hexachiorobutadiene feed yes 1.02E+01 20 vapor
223 87-86-5 Pentacbloropheno2 feed yes 2.42E-05 6 vapor
224 88-06-2 2,4,6-Trichlorophenol feed 2:57E-03 10 vapor
225 88-72-2 2-Nitrotoluene feed 1:23E-02 12 vapor
226 88-75-5 2-Nitrophenol £eed 1:26E-02 42 vapor
227 88-85-7 2-sec-Butyl-4,6-d nitiopheno] (Dinoseb) feed yes 4_50E-04 8 particle-bound
228 88-89 1 Pteric acid feed yes 1.68E-08 2 particle-bound
229 91-20-3 Naphthalene feed yes 4.341:-01 16 vapor
230 91-22-5 Quinoline feed - I:651's-03 9 vapor
231 91-58-7 2-Chloronapthalene feed - 116E-01 16 vapor ,
232 92-52-4 1,1'-$iphenyl . . .. feed - .3:04E-01 16 vapor
233 92-93-3 4-Nitrotirphenyl feed 3:49E-03 10 particle-bound
234 93-72-1 Silvex (2,4,5-Tp) feed 8.94E-06 5 particle-bonnd .^^:
235 93-76-5 2,4,5-T feed - 8.57E-06 5 particle-bound
236 94-75-7 2,4-D and esters (160C typed) feed 3.4913-05 6 vapor
237^ 95-13-6 lndene feed 1.57C-00 18 vapor
238F 95-47-6 o-Xylene feed - 5:1113+00 19 vapor
239 95-48-7 o-Cresol (2-Methylphenol) feed - 1.I8E-03 9 vapor
240 95-49-8 2-Chloratoluene fee l - 3.52E+00 99 vapor
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Tab2e 2 List of Organic COPCs and PICs

#

,

CAS
Registry
Number

. . . . . .. w . .

a y+ .^. ^mK ^..

q

a Offgas Phase
Compound Type

241 95-50•1 o-Diehiorobenzene(1,2-Dichiorcibenzene) feed Ic89E+00 IS 'vaporr
242 95-57-8 2-Chlorophenol feed - 1a3E-02 II vapor

243 95451I 2,4,5 Trichlorophenol feed 1:60E-03 9 v r

244 96-22-0 3-Pentanone feed 8:76E-02 14 vapor

245 96-695 Bis(3-tert-butyl-4-hydroxy-6-methyyl-p'qenyi)sulfide feed 2:83E+00 19 particle-bound
246 98-51-1 p-tert-Butyltoluene feed 1.51E+01 21 vapor

247 98-82-8 Gumene feed - 1AE+01 20 vapor
248 98-83-9 alpha-lviethylstyrene feed - 252E+00 19 vapor

249 98-86-2 Acetophenone feed yes 1.03E-02 S 1 vapor

250 98-95-3 Nitrobenzene feed - 2.37E-02 t2 vapor

1 10M2-7 4-Nitrophenol Pic - - vapor
2 100-44-7 Benzylchloride Pic vapor
3 100-51-6 BenzyIalcohol Pic - vapor

4 100-52-7 Benzaidehyde.^.. Pic vapor

5 101-77-9 4,4-Methylened'saniline Pic - vapor

6 103-33-3 Azabenzene Pic - - - vapor
7 103-65-1 n-Propyibenzene(Ysocumene) Pic - - vapor

8 104-51-8 n-73uty3benzene Pic - ...vapor

9 105-67-9 2,4-Dimethylphenol Pic vapor
10 106-43-4 4-Chlorotoluene (p-Tolyl chloride) Pic - . - vapor
11 106-44-5 p-Cresol(4-Methylphenol) .. . Pic - - vapor

12 106-47-8 p-Chloioaniline Pic - - - vapor

13 106-49-0 p-Toluidine Pic - vapor

14 106-514 Qmnone Pic - - vapor

15 106-89-8 Epichioiohydnn (I-chloro-2,3-epoxypropane) Pic vapor

16 107-19-7 Propargyl alcobol Pic vapor
17 107-21-1 Ethylerye glycol Pic - vapor

18 107-98-2 Propylene gylcol monomethyl ether Pic vapor
19 108-60-1 Dichloroisopropyl ether Pic - vapor

20 108-67-$ I,35-Trimethyl benzene Pic - vapor

21 108-86-1 Bromobenzene (Phenyl bromide) Pic vapor

22 109-77-3 Malononitrile .. . Pic - - _ . vapor

23 109-86-4 2-MethoxyethanoT Pic - vapor
24'-. 110-80-5 2-Ethoxyethanol .^ . .. '. . Pic - - . - vapor

25 111-15-9 Ethylenegiycol monoethyt ether acetate Pic - vapor

26 111-44-4 Bis(2-phloroethyl) ether pic - - vapor

27 121-91-1 $is(2•chJoroethoxy)methane Pic - - vapor

28 112041-4" 1,3-Propanesultone ' Pic vapor

29. 119-90^1 ethoxyberz'rdine (ortol-tlianisidine) Pic - - '- .:.particle-bound
30^ 121-142 4Dtiiitrotoluene' Pic - aiticle-bocmd

. . . . . . , . . . . . ... . . . .
^
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i,

AS

Registry
Number

. . ,. . n,: p

c o m

^ b a +.`Q,^t,,Y^
4

^^U
^ S Offgas Phase

Compound TyPe
31i 122-66-7 1,2-Diphenylhydrazine Pic particle-bound
32 123-33-1 Maleic hydrazide Pic - particle-bound
33 124-48-1 Chlorodibrornomethane Pic vapor
34 131-11-3 Dirnethylphthalate Pic vapor
35 131-89-$ 2-Cyclohexyl-4,6-dinitrophenol Pic - particle-bound
36 133-06-2 Captan Pic - particle-bound
37 135-98-8 sec-Butylbenzene Pic - - - vapor
38 145-73-3 EndoUiall Pic - particle
39' 156-59-2 cis-1,2-Dichloroethene pie vapor
40 1746-01=6 2,3,7,8 Tetrachlorodibenzo(p)dioxin (TCDlS) Pic patticle.bound
41 192-97-2 Benzo(e)pyrene Pic - - '.' - parliale-bound
42 19408-74-3 1,2,3,7,8,9-Hexachiorodibenzo(p)rltoxin Pic - particle
43 23950-58-5 Pronamide Pic vapor
44 25013-15-4 Methylstyrene(mixedisomers) Pic _ Vapor
45' 3268-87-9 Octach}orodibenzo(p)dioxin Pic particle
46 35822-46-9 1,2,3,4,6,7,8-HeptachEorodtbenzo(p)dioxin Pic particle
47 39001-02-0 Octachlorodibenzofuran Pic particle
48 39227-28-6 1,2,3,4,7,$-Hexachlorodibepzo(p)dioxin pic parrele-bound
49: 40321-76-4 1,2,3,7,8-Pentachlorodibenz o(p)dioxan Pic - pavticlo-bound
50 41851-50-7 Chlorocyclopentadiene . . ... . .. Pic - vapor
51 460-19-5 Cyanogen Pic - - vapor
52 506-68-3 Cyanogen bromide pic, - vapor
53 506-77-4 Cyanogen chloride Pic vapor
54 510-15-6 Chlorobenztlate pie partic7e-bound
55 51207-31-9 2,3,7,8-Tetrachlorodibenzofuran Pic - - Particle-bound
56 51-28-5 2,4-Dinitrophenol Pic parficle-bound
57 51-79-6 Ethyl CaTbamate (urethane) Pic vapor
58 528-29-0 o-Dinitrobenzene Pic particle-bound
59 532-27-4 2ChloroacetopHenone Pic vapor
60 534-52-1 4,6-Dtnitro-o-cresol Pic parficle-bound ..^.
61 5385-75-I Dibenzo(a,e)fluoranthene Pic - - - Particie
62 540-73-$ 1,2-Dimethylhydraaine Pic vapor
63 542-75=6 1,3-Dichloropropene Pic vapor
64 542-$8-1 Dichloromethyl ether pie vapor
65 S5673-89-7 1,2,3,4;7,8,9-Heptachlorodibenzofuran pic - - particle
66 57117-31-4 2,3A7,8-Pentachlorodibenzofuran Pic - - - particle-bound
67 '.. 57117-41-6 1,2,3.7,8-Pentachlorodibenzofuran Pic - Particle-bound
68 -^ 57117-44-9 1,2,3,6;7,8-Hexachlorodibenzofnran Pic - particle-bound
69:'^ 57-24-9 Strychnine Pic - Particle-bound
7D' 57653-85-7 1,2,3,6;7,8-Flexachloioidibenzo(p)dioxin Pic - _ Partiele

Page 34



24590-WTP-RPT-p0-03-0pg, Rev 0
Integrated Emissions 8;*e(ine Report for the Hanford

7ank Waste t'reatinent and Immobilization Plant

Tabte 2 List of Organic COPCs and PICs

#

CAS
Registry

Number

0 0: K

y Y ^ a Offgas Phase
Compound Type

/

^

71 57-74-9 Chlordarie p c particle,-boutid
72 584-84-9 ,4-Toluene diisocyante Pic vapor

73 593-60-2 Bronicethene Pic - vapor
74 60-11-7 Dtmethyi amanoazobenzene Pic particle-bound
75 606-20-2 2,6-Dinitrotoluene pic vapor

76 60851-34-5 2,3,4,6„78-Hexaehldrodibenzofuran Pic particic-bound

77 608-93-5 Pentachlarobenzene pic - vapor

78 6 1 626-7 1-9 Dichieropentadiene lyic _ vspor

79 62-50-0 Bthylmethanesulfonate Pic - vapor
80 62-53-3 Aniline Pic vapor

81 65-85-0 Benzoic acid Pic - vapor
82 67562-39-4 1,2,3,4;6,7,8-Heptachlorodibeniofuran Pic - particle

83 70-304 Hexachlorophene Pic - particle

84 70648-26-9 1,2,3,4,7;8-Hexachlorodiberia,ofuran Pic - partacle

85 72918-21-9 1,2,3,7;8,9-Hexachlorodiberrzofuran Pic - - particle-bound

86 74-88-4 Iodomethane (Methyl iodide) Pic - - vapor

87 74-95-3 Methylene bromide Pic vapor

88 75-25-2 Bramoform pic - vapor

89 75-29-6 2-Chloropropane Pic - vapor

90 75-44-5 Phosgene Pic - vapor

91 76-01-7 Pentachloroethane Pic - vapor

92 764-41-0 1,4-Dichloro-2-buterie Pic vapor

93 765-34-4 Gycidylaldehyde pic vapor

94 77-47-4 Hcxachlorocyclopentadiene Pic vapor

95 77-78-1 Dimethyl sulfate Pic vapor
96 80-62-6 Methyl methacrylate Pic - vapor

97 822-06-0 Hexatriethylene-15-Clisocyanate pia - vapor

98 823-40-5 Toluene-2 6 dtarntne Pic - vapor

99 85-44-9 Phthalicanhydride Pic -
100 87-61-6 1,2,3-'I'richlor4benzene Pic - vapor

101 88-744 o-Nitroat.iline (2-Ni(toaniline) pie vapor

102 90-04-0 o-Anisidine Pic - ' - - . vapor

103 91-57-6 2-Methylnaphthalene Pic vapor
104 91-94-1 3,3-Ihchlorobenaadiiie Pic - - - particle-t,ound

105 924-16-3 N 7Qitrosodi-nbutylamine Pic - vapor
106 94»59-7 Safrole Pic vapor
107 95-53-4 o-Toluidine Pic - vapor
108 95-63-6 1,2,4 Trimethyl benzene Pic - - ' - vapor
109 95-94-3 1,2,4,5-Tetraehlorobenzene Pic vapor

110 96-12-8 l,2-Dibromo-3 r9tloropropane Pic - - - vapor

. ^ . ... ^ ^ . . . .. . ... ^ ^ ^ ^^ ^ ^ 1+age'35
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. . . . . ^ ^ page38
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CA3

Registry
w ^g^ Phase

# Number Compound 7^yPe
111 96-18-4 1,23-7Yiahioroprop'ane Pic vapor
112 9645-7 Ethylene thiourea Pic - part'zcle-bound
113 97-63-2 Ethyl inethacrylate Pic vapo,-
114 98-01-1 Furfural Pic - vapor
115 98-06-6 tert-Butyl benzene Pic vapor
116 98-07-7 Benzotrichlor9de Pic vapor
117 99-35-4 1,3,5-Tnnittobenzene Pic vapor
118 99$5-0 1,3-Dinitrabenene Pic .. ya
119 49-87-6 p-CYmene Pic - vapor
I20 no cas # Dibenz a,h)fluoranthene Pic Yficle-hound
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Tank Waste Treatment and Imrrtobil-FZataon Plan

Table 3 List of Inorganic COPCs and Criteria Pollutants

CAS Registry Number Constituent...^. . - Constituent Family
SSFM

Indicator? Phase

14265-44-2 Plaosphate Non-metals and Anaons yes particle

14280-30-9 13ydrozide Non-metals and Anions yes particle

14797-55-8 Nitrate Non-rrtetals and Anions yes particle

14797-65-0 Nitrite Non-nretals and Anions yes particle

14808-79-8 Sulfate Nart-metals and Anions yes particle

16887-00-6 Chloride Non-metals and Anions yes particle

16984-48-8 Fluoride Non-metals and Anions yes particle

1 8540-2 9-9 Chrornium(hexavalent) Metals yes particle

2495 9-67-9 Bromide Non-metals and Anions particle

57-12-5 Cyanide Non-metals and Anions vapor

63705-05-5 Total Sulfiu Non-metals and Anions yes particle

7429-90-5 Aluminum Metals yes particle

7439-89-6 Iron Metals yes particle

7439-92-1 Lead Metals yes particle

7439-93-2 Lithium Metals yes particle

7439-95-4 Magnesium Metals yes particle

7439-96-5 Manganese Metals yes particle

7439-97-6 Mercury, Metals yes vapor

7439-98-7 Molybdenum Metals - particle

7440-02-0 Nickel Metals yes particle

7440-09-7 1'otassium Metals yes particle

7440-16-6 Rhodium Metals - particle

7440-21-3 Silicon Metals yes particle

7440-22-4 Silver Metals yes particle
7440-23-5 Sodium Metals yes particle

7440-24-6 Strontium (total) Metals yes particle

7440-25-7 Tantalum Metals - particle

7440-28-0 Thallium Metals particle

7440-31-5 Tin Metals - particle

7440-33-7 Tungsten Metals particle
7440-36-0 Antimony Metals - particle

7440-38-2 Arsenic Metals yes particle

7440-39-3 Bariutn Metals yes particle
7440-41-7 Berylliurri Metals particle

7440-42-8 Boron Metals yes particle
7440-43-9 Cadmium Metals yes particle
7440-48-4 Cobalt Metals particle

7440-50-8 Copper Metals yes particle

7440-61-1 Uranium Metals particle

7440-62-2 Vanadium Metals - particle

7440-65-5 Ytinum Metals particle

7440-66-6 Zinc Metals yes particle

7440-67-7 Zirconium. Metals yes ,:particle ^

. . . .. . . ^ . . . ^ . ^ ^ . . .. . ^ '
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CAS Registry Number Constituent Constituent Family
SSFM

Indieator? Phase

7440-69-9 Bismuth Metals yes particle

7440-70-2 Calcium Metals yes particle

7553-56-2 Iodme (12) Non-metals and Anioas vapor

7664-41-7 Ammonia Non-metals andAnions yes vapor

7723-14-0 Phosphorous Non-metalsandAnious yes particle

7782-49-2 Selenium Metals - particle

1402$-15-6 Ozone Criteria Pollutant vapor

10102-44-0 Nitrogen dioxide Criteria Pollutant yes vapor

10102-43-9 Nitric oxide Criteria Pollutant yes vapor

630=08-0 Catbonmonoxido CriteiiaPollutarxt yes vapor

7446-09-5 Sulfur dioxide Criteria Pollutant yes vapor

no as # particutate matter Cr teria Poilutant particle

^^ ^ . ^Page^:3S



24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emis.aions Baseline Report farthe Hanford
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Table 4 List of Radionuclide COPCs

CAS Re ' st Number Constituent SSFM Indicator? Offgas Phase
10028-17-8 Tritium yes vapor
10045-97-3 Cesium-137 yes article
10098-91-6 Yttrium-90 particle
10098-97-2 Strontium-90 yes particle
10198-40-0 Cobalt-60 s particle
13966-29-5 Ilia6m-234 yes particle
1396748-1 Ruthenunn-106 particle
13967•709 Cesium-134 particle
13968-55-3 Uramum-233 yes particle
13981-15 2 GSuium-244 yes particle
13981-16 -3 Plutonium238 yes particle
13981-37-8 Nickel-63 yes arncle
13981-97-0 Sarium-137m - particle
13982-10-0 Plutonium-242 particle
13982-63-3 Radium-.226 particle
1 3 982-70-2 Utanium-236 yes RaLficle
13994-20-2 N tunium-237 yes rticle
14119-32-5 Plutonium-241 es particle
14119-33-6 Plutonium-240 es particle
14133-76-7 Techne6um-99 yes particle
14158 29-3 Urasium-232 - particle
14234-35-6 Antimony-125 yes article
14331-85-2 Protactiniiun-231' - particle
1 4 3 36-70-0 Nickel-59 particle
14391-16-3 Euz xum-155 es cle
14596-10-2 Americium-241 yes p article
14683-23-9 Euro 'um-152 yes particle
14762-75-5 Carbon-14 es vapor
14952-40-0 A.ctinium-227 - particle
14993-75-0 Acnericium-243 article
1 5046-8 4-1 Iodine-129 yes vapor
15117-48-3 Plutonium-239 yes particle
15117-96-1 Uranitmr235 yes article
15262-20-1 Radsum-228 particle
15510-73-3 Curium-242 particle
15585-10-1 Eura iusn-1S4 yes garticle
15594-54-4 27iorium-229 particle
15715-94-3 Samarium-151 yes par6cle
15751-77-6 Zircouium-93 - particle
157$7-87-6 C<uriuna-243 es particle
15832-50-5 Tin-126 as particle
7440-03-1 Niobium-93m article
7440-29-1 Thorium-232 yes particle
7440-61-1 Uranium-238' es article
no cas # Cadmium-113nx particle
no cas # Selenium-79 particle
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Reportforthe Hanford

TankWaste 7reatment and Immol»tizatron Plant

Represeptative Compounds for Inorganics and Radionuclides

Radionuclide Metals Non-metals and Anions

Unanalyzed
Compound

Representative
Compounds

Unanalyzed
Compound

Representative
Compounds

Unanalyzed
Compound

Representative
Compounds

Cs-134 Cs-137 Be Zr CN PO4

Ba-137m Cs-137 Y Sr-90 ^ -

Ra-226 Zr V Bi -

Ra-228 Zr Ta Zr

Ac-227 Zr Mo Bi _

Y-90 Sr-90 W Zr - -

Zr-93 Zr Co Co-60 - -

Nb-93m Zr Rh Zr - -

Ni-59 Ni-63 Ti F -

Ru-106 F 9n Sn-126 -

Cd-113m Cd Sb Sb-125 -

Se-79 F Se F

"1h-229 Th-232 U U-234

Pa-231 Zr

U-232 U-233 - - - -

Pu-242 Pu-241 - -

Am-243 Am-241 - -

Cm-242 Cm-243
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Table 6 Estimated Organic Feed Concentrations

CAS # COPC Gonc (rng![.) In SSF4i

100-00-5 p-Nitrochlorobenzene 84.8 No
100-21-0 p-Phthalicacid 84.8 Yes
100-25-4 14-Dltutrobeniene 84.8 No
100-41-4 Ethyl benzene 18.7 No

100-42-5 Styrene 18J No
10061-01-5 cis-1,3-Dichloropropene 18.7 Yes
10061-02-6 trans-1;3-Dichloropropene d8.7 No
101-55-3 4-Brongophenylphenylethez 84.8 No
101-84-8 Dipbenyl ether 18.7 No
106-35-4 3-.Heptanone 18.7 No
10642-3 p-Kylene (Dimethyl benzene) 18.7 No

106-46-7 1,4-Dichlorobenzene 18.7 No
106-887 1,2-Epoxybutane 18.7 No
106-93-4 Ethylene dibronude (Dibronaethane) 84.8 Yes
106-97-8 Butane 18.7 Yes
106-99-0 1,3-Butadiene 18J Yes
107-02-8 Acrolein 18.7 No
107-05-1 3-Chkiropropene (Allyl chloride) 18.7 No

107-06-2 1,2 Dichloroethane (Ethylene chloride) 18.7 No
107-12-0 Propionitrile 18.7 No

107-13-1 Acrylonitrile 18.7 No

107-18-6 2-Properie-1 ol 84.8 No
107-31-3 Formic acid, methyl ester 84:8 No
107-66-4 Dibutylphosphate 84.8 No
107-87-9 2-Pentanone 18.7 No
108-03-2 I-Nitro iopane 84.8 No

308-05-4 Vinyl acetate 84.8 No
108-10-1 Hexone (4-Methyl-2 -pentanone or MIBK) 18.7 No
108-20-3 Bis(isopropyl)ether 15:7 No
708-383 rn-Xylene (Dimethyl benzenc) 18.7 No
108-39-4 m-Cresol 18.7 No

708-872 Methylcyclohexazio 18.7 Yes
108-88-3 Toluene 18.7 Yes
108-90-7 Chlorobenzene 18.7 No
108-93-0 Cyclohexanol 18.7 No
108-94-1 Cyclohexanone 18.7 No
108-95-2 Phenol 84.8 Yes

109-66-0 n-Pentane 18:7 No
109-99-9 Tetrahydrofuran 39.6 No
110-12-3 5-Methyt2-hexanone 187 No

110-43-0 2 -Heptanone 18.7 No
iJ0-54-3 n-Hexane 18.7 Yes

110-62-3 n-Valeraldehyde 84.8 No
1I0 82-7 Cyclohexane ^ 18.7 Yes
110-83-8 Cyclohexene ^18.7 No
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Table 6]Estimated Organic Feed Concentrations

CAS # COPC Conc (mg1L) In SSFM
110;86-1 Pyridine 84.8 No
I11-65-9 n-Octane 18.7 No
111-76-2 Ethylene glycol monobutyl ether 84.8 No
111-84-2 n-Nonane 187 Yes
117-81-7 Bis(2-ethylhexy1)phthalate (DEHP) 84.8 No
117-84-0 n-Dioctyl phthalate 94.8 No
118-74-1 Hexachlorobenzene 18 Yes
120-12-7 Anthracene 84.8 Yes
120-82-1 1,2,4-Trichlorobenzene 18.7 Yes
120-83-2 2,4-Dichlorophenol 84.8 No
121-44-8 Triethylamine 18.7 No
121-69-7 Dimetfiylaniline 18.7 No
122-39-4 N,N-Diphenylamina 18.7 Yes
123-19-3 4-Heptanone 18.7 No
123-38-6 n-Propionaldehyde 18.7 No
123-51-3 3-Mehyl-l-butanol 98.7 No
123-86 4 Acetic acid n-butyl ester 84.8 No
123-91-1 1,4-Dioxane 50.9 No
126-73-8 Tributyl phospliate 84.8 Yes
126-98-7 2-Methyl-2-propenenitrile (Metliacrylonitrile) 18,7 No
127-18-4 Perchloroethylene (tetrachloroethylene) 18:7 Yes
127-19-5 N,NDintethylacetamide 18,7 No
128-37-0 2,6-Bis(tert-butyl)-4methylphenol 84;8 No
129-00-0 Pyrene 84:8 Yes
1321-64-8 Pentachloronaplrthaleue 84.8 No
1321-65-9 Trichloronaphthalene 84.8 No
132-64-9 Dtbenzofuran 84.8 Yes
1335-87-1 Hexachloronaphthalene 84.8 No
1335-88-2 Tetrachloronaphthalene 84.8 No
1336-36-3 Polychloiinated biphenyls (PC7Bs) 29.4 Yes
141-78-6 Acetic acid ethyl ester (Ethyl acetate) 84.8 No
141-79-7 4-Methyl-3-penten-2-one 84.8 No
142-82-5 n-Heptane ( 18.7 No
144-62-7 Oxalic acid 8.5 Yes
156-60-5 trans-1;2-Dichloroethylene 19,7 ;Na
1582-09-8 Tritluralin 84.8 No
1634-04-4 Methyl tert-butyl ether 1 g7 No
1836-75-5 Nitrofen . .. . . . . 84.8 No
189-55-9 Dibenzo[a,i]pytenc 84.8 No
I89-64-0 Dibenzo[a,h]Pyr'cne 84.8 No
991-24-2 Benzo(g,li,i)perylene 84.8 No
19130-0 Ben7.o[a,i]Pyrene 84:8 No
192-65-4 '.' Dibenzo[a,e]pyrene... . . . . 84.8 No
193-39-5 Indeno(1,2,3-cd)pyrene 84.8 No
205-82-3 Banzo(j)fiuoranthege 84.8 No
.205-99-2 Benzo(b)fluoranthene . . . . . ^ 84.8 t^o
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24590-WTP-RPT-Pb-03-O08, Rev 0
Yntegrated Emissions Baseline/teport tor3he Hanford

Tank U'Vaste Trea#inent and Immobilization Piaat

Table 6 Estimated Organic Feed Concemtrations

CAS 4 C4PC Cone (mg/L) In SSFM

206-44-0 Fluoranthene 84.8 No
207-08-9 Benzo(Sc)fluoranthene 84.8 No
208-96-8 Acenaphthylene 84:8 Yes
218-01-9 Chrysene 84:8 Yes

2234-13-1 Octachloronaphthalene 848 No
224-42-0 Dibeni[a,]]acridine 84.8 No

226-36-8 Dibenz[a,h]acridine 84.8 No
2385-85-5 Mirex 84:8 No
2551-13-7 Trqnethylbenzene 18.7 No

26140-60-3 T henyls 84.8 No

27154-33-2 Trichlorofluoroethane 18.7 No
287-92-3 Cyclopentane 18.7 No
309-00-2 Aldrin 1.0 Yes
319-84-6 Hexachtorocyclohexane (Lindane) Alpha BHC 0.3 No
319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 0.3 Yes
319-86-8 De1ta-SHC 03 No
3697-24-3 5-Methylchrysene 84.8 No
3825-26-1 Ammoniumperfluoiooctanoate $4.8 No
4170-30-3 2-Butenaldehyde(2=Batenal orCrotonaldeliyde) 18.7 Yes
465-73-6 Tsodrin 0.6 No
50-00 0 Formaldehyde 183 No
50-29-3 4,4-DDT 0.6 No
50-32-8 Betrzo(a)pyrene 1-1 Yes

53-70-3 Dibenzo(a,h)anthracene 0.1 No

540-59-0 1,2-Dichloroethylene 1$.7 No

540-84-1 2,2,4-Ttimethylpentane 18.7 No
541-73-1 1;3,Dichlorobenzene 18.7 No
56-23-5 Carbontetrachloride 18.7 Yes
563-80-4 3-Methyl-2-butanoxke 18:7 No

5fi-49-5 3-Methylcholanthrene 84:8 No

56-55-3 Benzo(a)antbracene 84.8 No
57-14-7 1,1-Dimethylhydrazine 84.8 Yes

58-89-9 gamma-BHC (Lindarie) 0.3 Yes
58-90-2 2,3,4,6-Tetrachlorophenol 84:8 Yes
59178-6 2-Hexanone 183 No
59-50-7 4-Chloraw3-methylphenol 84.8 No
59-89-2 N-Nitrosomorpholiae 84.8 No
b02-87-9 5-Nitroacenaphthene 84.8 No
60-29-7 Ethyl ether 84.8 No
603-34-9 .. . Triphenylamine . ... . . .. . .. . 84.$ Yes
60-34-4 Methylhydrazine 18.7 No
60-35-5 Acetamide 18.7 Yes

6037-1 Dieidrin 0.6 Yes
621-64-7 Di-n-Propylnitrosamine (N-Nitroso-di-n-propylamine) 84.8 No
624-83-9 Methy socyanate 18.7 No
627-13-4 Nitricacid, propyl ester 84.8 No
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24990-WfP-RPT-PQ-03-00$, Rev 0
Entegrated Emissions Baseline Report far the Hanford

Tank rfdaste Treatment and Immobiiizatidn Plant

Table 6 Esfiunated Organic Feed Concentrations

CAS # COPC Cone (mgfL) In SSFNI

62-75-9 N-Nitroso-N,N-divtethylamine (Dimethhylnitrosamine) 158.4 Yes

630-20-6 I,1,1,2-Tetrachloroethane 18.7 No
6417-5 Ethyl alcohol 18-7 No

64-18-6 Formio acid 84.8 No
64-19-7 Acetic acid 84.8 No

67-56-1 Methyi afcohol (Methanol) 18.7 No
67-63-0 2-Propyl alcohol (Isopropanol; Propan-201) 18.7 No

67-64-1 2-Propanone (Acetone) 101.8 No
G7-66-3 Chloroform 18.7 No
67-72-7 Hexachloroethane 84:8 No

684-16-2 Hexafluoroacetone 18.7 No
71-23-8 n-Propylalcohol 18.7 No

71-36-3 n-Butylalcahol 18.7 No
71-43-2 Benzene 18.7 Yes

71-55-6 Methylchloroform(1,1,1-Trichloroethane) 18:7 No

72-20-8 Bndrin 0:6 No

72-43-5 Methoxychlor 2.8 No
72-54-8 4,4-DDD' .. . . . - 0:6 No

72-55-9 4,4-DDE 0.6 No

74-83-9 Bromomethane (Methyl bromide) 15.7 No
74-87-3 Chloromethane (Methyl chlortde) 18.7 No

74-97-5 Brornochlorornethane 18.7 No

74-99-7 Methylacetylene 84.8 No

75-00-3 Chloroethane 18.7 No

75-01-4 Vinyl chloride (1-Chloroethene) 84.8 No
75-05-8 Acetonitrile 26.6 Yes
75-07-0 Acetaldehyde 84:8 No

75-09-2 Dichloromethane (Methyletie chl.oride) 18:7 No

75-12-7 Fomaniide 84c8 Yes

75-15-0 Carbon disulfide 18:7 No

75-21-8 Ethylene oxide (Oxirane) 18.7 No

7527-4 Bromodichlorometliaiie 18.7 No
75-34.3 1,1-Dichloroethane 187 No

75.35-4 1,1-Dichloroethene(Yinylidenechloride) 18.7 No
75-43-4 Dichlorofluoromethane 18.7 No

75-456 Chlorodifluoromethane 18;7 No
75-50-3 Trimethylamine 18:7 No
75=52-5 Nitromethane 84:8 No
75-55-8 2-Methylazixidirie 84:8 No

75-61-6 Difluorodrbromomethane 18.7 No

75-63-8 Trifluorobromornet6ane 18:7 No

95-65-0 2-Methyl-2-propanol 18.7 No

75-69-4 Trichlorofluoromethane 18.7 No

75-71-8 Dichlorodifluoromethane 18.7 No

75-99-0 2,2-Dichloropropionic acid 848 No

76-03-9 Trichloroace6 c acid 18.7 No
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Integrated Emissions Mklinetteport for the Hanford

Tank Waste Treatment and Immobitization Plant

Table 6 Estimated Organic Feed Concentrations

CAS # COPC Cone (mglL) In SSFM

76-11-9 1,1, 1,2-Tetrachloro-2;2-difluoroethane 84.8 No
7612-0 1,1,2,2-Tettaohloro-1;2-dithroroeihaize 84.8 No
76-13-1 1,2,2Trichloro-1;1,2-tritluoroethane(Freon 113) 18.7 No
76-14-2 1,2-Dichloro-1,1,2;2-telrafluoroethane 183 No
76-15-3 Chloropentafluoroethane 18.7 Yes
76-44-8 Heptachlor 1.8 Yes
78-83-1 2-Methyipropyl alcohol (Isobutyl alcohol) 84.8 No
78-87-5 1,2-Dichloropropane 18.7 No
78-92-2 I-Mettiylpropyt alcohol (2-Butanol) 18.7 Na
7&93-3 Methyl ethyl ketone (MEK, 2-Butanone) 18.7 No
79-00-5 1,1,2-Trichloroethane 18:7 No
79-01-6 Tnchloroethylene 18.7 Yes

79-094 Propionic acid 84.8 No
79-10-7 2-Propenoicacid 84.8 No

99-20-9 Methyl acetate 84:8 No

79-34-5 1,1,22-Tetrachlornethane 18.7 No
80l)1-352 Toxaphena 0.7 Yes

82-68-8 Pentachloionitrobenzene (PCBN or quintobenzene) 84.8 No
83-32-9 Acenaphthene $4.8 No
84-66-2 Diethyl ph[halate 84.8 Yes

84-74-2 Dibntyl phthalate 84.8 Yes
85101-8 Phenanthrene 84:8 No
85-68-7 Butylbenzyl phthalate 84.8 No
86-73-7 Fluorene 84.8 No
87-68-3 Hexachlorobutadiene 18.7 Yes

87-86-5 Pentachlorophenol 84.8 Yes
88-06-2 2,4,6-Trichlorophenol 84.8 No
88-72-2 2 Nitrotoluene 18.7 No
88-75-5 2-Nitrophenol 84.8 No
88-85-7 2-sec-Butyl-4,6-dinitrophenal(I)inoseb) 84.8 Yes
88-89-1 Picric acid 84:8 Yes
91-20-3 Naphthalene 2.8 Yes
91-22-5 Quinoline 848 No
91-58-7 2-Chloronapthalene 84.8 No
92-52-4 1,1'-Biphenyl 84.8 No
92-93-3 4-Nitro6iphenyl 84.8 No
93-72-1 Silvex(2;4,5-'TP) 843 No
93-76-5 2.;4,5-T 84.8 No

94-75-7 2,4-D and esters (160C typed) 84.8 No
95-13-6 Iadene 84.8 No
95-47-6 o-Xylene 18.7 No
95;48-7 o-Cresol (2-Methylphenol) 18.7 No
95-49-8 2-Chlorotoluene 84$ No
95-50-1 o-Dichlorobenzene (1,2-Dichtorobenzene) 189 No
95-57-8 2-Chlorophenol 84.8 No
95-954 2,4,5-Tricblorophenol 84.8 No
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Integrated Emissions Baseline Repork for the Hanford

Tank SNaste 7reatttent and ImmobitizatFon Plant

Table 6 Estimated Organic Feed Concentrations

CAS # COPC Cone {mg/L} In SSFM

96-22-0 3-Pentanone 18:7 No

96-69-5 Bis(3-text-6uty1-4-hydroxy-6-methyl-phenyi)sulfide 84.8 No

98-51-1 p-tert-Butyltoloene 84:8 Na

98-82-8 Cumene 84,8 Na

98-83-9 alpha-Nlethylstyrene 18.7 No

98-86-2 AcetopLenone 84.8 Yes

98-95 3 Nitrobeaizene 84.8 No
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24590-WTP-RPT-PO-03-008, Rev 0
Iniegrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and .tmmobilization Plant

Table 7 Estimated LAW Feed Concentrmtious

LAW Chemical Analytes Emissions k`eed Vector

Analyte moltmol Na Analyte mol/mol Na

Ag 1:21F-04 N02 196E-01

Al 2.50E-01 N03 4.12E-01

As 6.11E-04 OH 1.55E+00

B 6,46E-03 Oxalate 2.58E-01.._....
Ba 1.00E-04 Pb

^
6.80E-04

Be 1.21E-04 Pd 8.04E-06

Bi 2:02E-04 P04 6.70F-02

Ca 4:00E-02 Pr 3.49F-07

Cd 4:00E-03 Rb 1.35E-05

Ce 3.02E-04 Rh 5.54E-05

CI 4.59E-02 Ru 6.13E-05

CN 2:89E-04 Sb 1.07E-04: _
Co 1.67E-04 Se

-....__ .
104E-04

Cr 2A0E-02 Si 1:68E-02

Cu 2,21 E-04 S04 3.61 E-02

F 1.03E-01 Sr 4:82E-05

Fe 1'A0E-02 Ta 2.95E-05

13 g 1.40E-05 Te 3.85E-07

K. 1:80E-01- Th 2.15E-05

La 8.30E-05 Ti 9.66B-05

Li 3.95E-03 TIC as C03 1.SSE Ol

Mg 1:78E-03 Ti 2.13E 04

Mn 4:87E-03 U(total) 6.1813-04

Mo 2:67E-04 V 2.14E-04

Na 1:00E+00 W 2.01 E-04

Nd 1,69E-04 Y 2.02E-05

N133 1;02F.-02 Zn 4.05E=04

Ni 3;00E-03 Zr 3.59E-04

LAW Radionuclide Emissions Feed Vector

Analyte Bq/mol Na Analyte 13qfmot Na

106Ru 7.78E-01 236U 6.93E+02
113mCd 8.26E+05 237Np 7.78E+02

125Sb I.99E+07 238Pu 2.OfiE+03

126Sn 1.4913+05 2380 4.4513+03
1291 2:88E+03 239Pu 2.44E+04

134Cs 3 ?0E+07 240Pu 4.31E+03

137Cs 2:00E+10 241Am 3.46E+05

137mBa 1:36E+10 241Pu 1.01Ea-05

14C 2:64E+05 242Cm 4.49E+02
1518m 2:47E+08 242Pu 2.79E-01

15213u 130E+06 243Am 7.29E+00

154Eu 4.30E+06 243Cm 7.25E+01
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244590-YY FP-RPT-PO-03=o08,1&ev l}
Integrated Emissions Baseline ReporE for the NanfoiKf

TankWaste Treatment and Immobilization Plant

Table 7 Estimated LAW Feed Concentrations

LAW RadEonuclide Emissions Feed Vector

Analyte Bq/xnol Na Analyte Bqlmol Na

155Eu 7.42E+06 244Cm 5.04E+02

226Ra 1:19E+00 3H 3.53E+06

227Ac 1_32E+01 59Ni 1.29E+04

228Ra 2.31E+03 60Co 330E+05

229Th 5:43E+01 63Ni 2.3713+06

231Pa 3:85E+01 79Se 1.13E+04

232Th 5.54E+02 90Sr 8.00E+08

23211 1.30E+03 90Y 7.70E+08

233U 1:03E:+04 93ntNb 1.52E+05

234U 5:99ET03 93Zr 1.92E+05

23511 231E+02 99Tc 7.i0E+{T6
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24590-YYTp-i€P'i'•Pp-Q3-008, RevD
Integrated Emissions Baseline Report forthe Hanford

Tank Waste Treatinent and Immobilization Plant

Table 8 Estimated IiLW Feed Concentrations

F3I,W Chemical Analytes Emnssians Feed Vector

Analyte mol/mol Na Analyte mol/mol Na

Ag 6.17E-03 NOZ 1.51E-01

Al 6.28E-01 N03 7.03E-01

As 2.59E-03 OH 8.64E+00

B 1:46E-01 Oxalate 1.51E-01

Ba 3.97E-02 Pb 6,43E-03

Be 8,74E-03 Pd 1.48E-03

IIi 1.62E-02 POaI 1.18E-01

Ca 2.1413-01 Pr 3.OIE-03

Cd 4.85E-02 Rb 2.69E-03

Ce 7.00E-03 Rli 1.53E-03'

C1 1.131?-02 Ru 4.I9E 03

CN 7.45E-02 Sb 8.35E-03

Co 9;25E-03 Se 7.97803

Cr 1:5813-02 Si 8.19E-01

Co 9.15E-03 S04 1,67E-02

F 2:23E-01 Sr 7.19E-03

Fe 6:29E-01 Ta 2.01E-04

Hg 6.03E-04 Te 1.23E-03

K 4.02E-02 Th 2.61E-02

La 2.27E-02 Ti 3.29E-02

Li 2.46E-02 TIC as C03 6.05E-01

Mg 1.051?-01 TI 2.67E 03

Mn 1.43E01 U(total) 7.12E-02

Mo 8.20E-03 V 7.61E-04

Na 1.00E+00 W 1.58E-03

Nd 1.4313-02 Y 2.18E-03

NH3 1.14E-01 Zn 737E-03

Ni 4.9 5E-02 Zr 1.99E-01

HLW Radionuclide Emissirnns Feed Vector

Analyte Bqlmol Na Analyte Bq(mo1 Na

106Ru 4.37E+06 2360 4.57E+03

113mCd 1.36E+07 237PIp 3.31E+06

1255b 1.43E{09 23813u 1,57E+07

126Sn 6.72E+06 238LJ 8.24E'04
1291 1.30E+04 239Pa 139E+08

134Cs 3.15E+06 240Pu 7.61F.+06

137Cs 6.72E+10 241A.m 4.03E+09

137mBa 3.2813+09 241Pu 9.85E+08

14C 2.91E405 242Cm 1.62E+05

151Sm 4.48E+09 242PU 1.44E+03

152Eu 2:15E+07 243et.m 3.95E+04

154Eu 233E+09 243Cm 1.348+08
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24590-WTP-ttPT-po-o3-00S, Rev 0
Integrated 3Emissions Baseline Report for the Hanford

Tank Waste Treatment and ImmobiEization Plant

Table SEstunated HLW Feed Concentrations

HLWRadionuclide EmissionsFeed Vector

Analyte Sg/mot Na Analyte Bq/mol Na

155Eu 1:30E+09 244Cm 1.34E+08

226Ra 1.52E+02 3H 291E+06

227Ac 70E+05 59Ni 2.27E+06

228Ra 1.59E+05 60Co 4,48E+08

229Th 6.63E+03 63Ni 2.12E+08

231Pa 1.69E+06 79Se 1.26E+05

232Th 3.52E+04 90Sr 4.48E+11

232U 1.36E+05 90X 3.71E+10

2331T 4.03E+04 93m1Vb 4.92E+06

234U 1.47E+05 93Zr 5 .46E+06

235U 1.12E+04 99Tc 6.72E+08
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24540-WTP-RPT-Pq-03-008, Re
Integrated Emissions Baseline Report forifte Hanf

Tank Waste TreatmeMt and Immobilization PI

Table 9 Summary of Assumed Stack Cancentrations i:"or I'ICs

CAS.Registry Number PIC Grouping or iasdividual Constituent
Assumed8tack

Conaentration (a)

(ug(dscrm)

various volatile organic PICs (38 constituents) 2

various semi-volatile PICs (61 constituents) 15

various polycyclic aromatic PTCs (4 constituents) 3

dioxins/furans (17 constituents) see below

1746-01-6 2,3,7;8-Tetrachlorodibenzo(p)dioxin (TCDD) 9.4E•.-06

19408-74-3 1,2;3,7,8,9-Hexachiorodibenzo(P)dioxu.t 1.6E-05

326$-$7-9 Octzch2orodibenzo(p)dioxis 7.8E-05

35822-46-9 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin 3.1E-05

39001-02-0 Octachlorodibenzofiuan 6.3E-05

39227-28-6 1,2,3,4;7,8-He xachlorodibenzo(p)dioxin 1.68-05

40321-76-4 1,2;3,7,8-Pentachiorodibenzo(p)di oxin 1.6Er05

51207-31-9 2,3,7,$-Tetrachloiodibenzofiuan 7.8E-06

55673-89-7 1,2;3;4;7,8,9-Heptachlorodibenzofiuan 1.6E-05

57117-31-4 2,3;4;7,8-Penttchlorodibenzofuran 7.8E-06

57117-41-6 1,2,3;7;8-PenLichlorodibenzofeuran 7.8E-06

57117-44-9 1,2,3,6;7,8-He xachlorodibenzofuran 1.3E-05

57653-85-7 1,2,3,6;7,8-He xachlorodibenzo(p)dioxin 1.6E-05

60851-34-5 2,3,4,6,7,8-He sachlorodibenzofuran 1.4E-05

67562-39-4 1,2,3,4,6,7,8-Heptachlorodibeniofuran 16E-05

70648-26-9 1,2;3,4,7,8-Hexachlorodibenxofuran 1.4E-05

72918-21-9 1,2;3,7,8,9-Hexachlorodibeniofiuran 1.6E-05

(a) - stack concentrations are based upon h'r, torical laboratory testing performed in support of the WTP
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Tank Waste Treatment and Immobilization Plant

Table 10 Pretreatment Emissions Analysis Equipment Decontamination Factors
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Tank Waste Treatment and Immobilization Piant

Table 10 Pretreatment Emissions Analysis Equipment Decontamination Factors
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Table 11 Summary of Offgas Treatment E;quipment DFs for Organic COPCs

24590-LYTP-RPT-PO-03-008, RevB
Integrated Emissions Baseline Report for theHanford
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Table 11 Summary of Offgas Treatment Equipment DFs for Organic COPCs

24590-WTP-RPT-PO-03-008, Rev 0
Integrated t:mis&ions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Notes: Table 12

The following notes correspond to Table 12, HLW and LAW Vitrification Emissions Analysis Equipment Decontamination
Factors, and provide the bases for vitrification melter and offgas decontamination factors for the facility emissions report

1. Based on Table 8.3, Calculation 24590-HLW-MKC-HOP-00001, Rev. 0 (NOTE: Cesium-137 and technicium-99
melter DFs are based on experimental data. However, no reduction in melter capture has been assumed relating to
cesium/technetium interactions.)

2. Based on Table D. 1, Calculation 24590-WTP-MKC-50-00004, Rev. 0. (NOTE: Offgas particulate DFs are based on
experimental data assuming certain elemental speciation. However, emissions modeling assumes all elements are in
their base forms, primarily as oxides.)

3. Based on the BARCT analysis, 24590-WTP-RPT-ENV-01-004, Rev. I

4. It is assumed that Tritium (H-3) will have the same decontamination factor (DF) as water in the respective process unit.
No reduction in capture efficiency has been incorporated. If the unit is operated under evaporative conditions, a DF of 1
is defined.

5. It is assumed that Carbon-I4 will have the same DF as carbon dioxide in the respective process unit. No reduction in
capture efficiency has been incorporated.

6. No particulate removal efficiency is assumed.

7. Based on the information provided in Table D.1, Calculation 24590-WTP MKC-50-00004, Rev. 0, the LAW Caustic
Scrubber is assumed to have a particulate scrubbing efficiency DF of I.

8. Based on Section 7.13, Calculation 24590-FILW-MKC-HOP-00002, Rev. B., no reduction in efficiency is recommended
since the silver mordenite's efficiency will effectively be infinite until breakthrough is approached.

9. Because of the inherent uncertainties in predicting scrubbing efficiencies in packed bed columns, the DFs defined in
Table 4 of Calculation 24590-LAW-MKC-L.VP-00002 have been divided by two (2), except for iodine. Per E&NS
management direction, the full 99% abatement efficiency (DF=100) for iodine (including 1-129) is to be used for
emissions modeling.

10. Although the LAW caustic scrubber may have a small collection efficiency (<10%) for carbon dioxide, it is assumed to
be 0% (DF=1): Since the unit has not been designed as an abatement technology for carbon dioxide (i.e., Carbon-14),
the unit will be operated to minimize carbon dioxide capture in order to minimize solids sent to the Hanford Effluent
Treatment Facility. Therefore, no capture of carbon dioxide (i.e., Carbon-14) removal can be assumed.

11. Per the VSL report Off-Line Tests of the DM-1200 Thermal Catalytic Oxidation (TCO) Unit (VSL-02R8200-1), the TCO
can achieve a DRE of >99% if the offgas residence time exceeds 0.4 seconds. If the residence time drops to 0.15
seconds a DRE of -95% would be expected. No difference in efficiency was observed between SVOCs and VOCs.
Preliminary TCO information (based on early vendor contacts) provided residence times between 0.05 and 0.1 seconds.
There is also concern that the TCO units will', lose efficiency over time due to poisoning. Therefore, a VOC/SVOC DRE
of 90% was initially recommended for the facility emissions report. However, per E&NS management direction, a 95%
organic DRE abatement efficiency is to be used for emissions modeling.

12. Per Tables 6.11 and 6.9, of VSL reports Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-WTP LAW
Sub-Envelope Al Simulants (VSL-02R8800-2) and Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-
WTP LA WSub-Envelope Cl Simulants (VSL:02R8800-1), respectively, the observed offgas system DRE is basically the
same as the DRE measured on the TCO. Therefore, a DRE of 0% (DF=I ) on the remaining offgas system is defined.

13. Per the same VSL report tables defined in #112, the DM-1200 melter organic DRE ranged from 0% to 33% for Envelope
A and 42%to 57% for Envelope C. Because of the observed inefficient destruction efficiency in the DM-1200 melter, a
combined VOC/SVOC DRE of 10% (DF-1.1) for both the HLW and LAW melters is recommended.

14. Mercury DFs for the SBS, WESP, HLW HEME, and LAW caustic scrubber are per the Mercury Pathway and Treatment
Assessmentfor the WTP (24590-WTP-RPT-PR-01-01 1). These DFs have not been reduced so as to not limit the amount
of mercury that could potentially leach to the LAW system.

15. The design basis mercury DFs for the HLW and LAW S-AC columns are 1000, and 20, respectively, per calculation
24590-WTP-M4C-HOP-00001. No reduction in efficiency is recommended since the unit's efficiency will effectively
be infinite until breakthrough is approached. Use of the full design abatement efficiency was also recommended by
E&NS management.
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24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Notes: Table 12

16. Per the VSL reports defined in #12, the DM-1200 SCR unit initially experienced very poor NO, destruction efficiencies
of -40%. With the use of a different catalyst media, the NOx efficiency was raised well above the 90% design
specification. The SCR unit at the LAW Pilot Melter at Duratek has recorded very high NOx destruction efficiencies
exceeding 99%. However, the Duratek SCR operates with an excessive ammonia slip. The SCR at VSL has also had to
operate at a high ammonia slip in order to compensate for NO, concentration fluctuations caused by the pulsating melter
feed. Therefore, if the ammonia injection to the SCRs will be controlled to minimize ammonia slip, a 90% (DF=10)
destruction efficiency was originally recotnmended. If the SCR units can be operated at a high ammonia slip, higher
NO, destruction efficiencies are achievable. Taking this into account, E&NS management has directed that a NO,
abatement efficiency of 95% be used for both HLW and LAW emissions modeling. Therefore, the average permitting
contingency for NO, in the LAW system will be approximately a factor of "2" (50 MT/day*20%Na Loading / 30
MT/day*17%Na Loading).

17. After a review of the Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-WTP LAW Sub-Envelope AI
Simulants (VSL-02R8800-2), Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-WTP LAWSub-
Envelope Cl Simulants (VSL-02R8800-1), and Tests on the DuraMelter 1200 HLWPilot Melter System Using AZ-!0!
HLWSimulants, (VSL-02R0100-2), the identified acid gas decontamination factors are recommended for the SBS,
WESP, and HEME. In general, it was observed that the SBS, WESP, and HEME are very poor gas scrubbers for most
acid gas species. This would be expected because of the limited gas/liquid contact time and because the units are simply
not design to be very efficient at gas scrubbing. (NOTE: The identified VSL reports discuss significant analytical errors
when trying to calculate unit acid gas DFs. This may be rectified in the future, allowing for better estimation of acid gas
DFs. However, the identified DFs are deemed bounding for the emissions estimate.)

18. Per Table 6.8 of VSL reports Integrated Off-Gas System Tests on the DM-1200 Melter with RPP-WTP LA WSub-
Envelope Al Simulants (VSL-02R8800-2), the melter and offgas system capture efficiencies for iodine were found to be
-20% and -40%, respectively. Therefore, the recommended iodine capture efficiencies for the emissions report are 10"L,
(DF=1.1) and 20% (DF=1.2) for the melter and offgas system, respectively. For simplicity, the offgas system iodine DF
will be exclusively applied to the SBS.

19. The thermal catalytic oxidizer is known to oxidize both carbon monoxide (CO) and sulfur dioxide (SO2) to carbon
dioxide (CO,) and sulfur trioxide (SO3), respectively. Per contacts with catalyst vendors, the oxidation efficiency of
carbon monoxide tends to be higher then the realized organic destruction efficiency, while the oxidation of sulfur dioxide
tends to be less. However, to be conservative, the carbon monoxide conversion DF in the TCO emissions will be
assumed to be equal to the organic DF DRE. For SO2, the vendor recommended an oxidization efficiency of 20%
(DF=1.2).

20. No Gas Scrubbing Efficiency is assumed.

21. Since the VSL analysis shows that the SBS/WESP/HEME condensate will be mildly acidic to neutral, no scrubbing
efficiency (DF=1) for carbon dioxide is assumed.

22. Per Table A-I 3 of calculation 24590-HLW-MKC-HOP-00001, arsenic (As) decontamination factors in the DM-1000
melter were measured between 200 and 700. This was based on AZ-101 simulant feed during stable melter operations.
This is the only known arsenic melter DF data known to exist. Based on this information and the precedent set of
dividing minimal observed DFs by 2, a melter DF of 100 is recommended for arsenic. This is a change from the
previous recommendation of 1(based on arsenic volatility) before the DM-1000 information was obtained.

23. It is assumed that no ammonia (DF=1) will be removed in the LAW caustic scrubber because of the alkaline conditions.

24. Miscellaneous anion species and nonvolatile organics are defined with the average cation DF due to the various
speciation potentials.

25. Non-Volatile organics in the melter feed are assumed to have no glass solubility and completely decompose to carbon
dioxide, carbon monoxide, and PICs so that these decomposition products are maximized at the stack discharge.

26. Gas species are assumed to have no solubility in glass and therefore have no retention in the melter.

27. These gas species are assumed to have no retention in the identified offgas units because of their high stability and/or
volatility.

28. DFs are based on the representative compound.
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Table 13 Summary of Organic Constituents Emission Rates for the WTP

Feed lnabatedStreamv Abated5treants

CAS# COPC
FHP14 PYP01 PJV04 L?NPO6 I3NP06 PJV32 PVP12 PJVI1 LVP26 HOP33 PJV34

WTPPeed
PTVesae(

Vent .. :

P'P

RTpIPJM

LAW

Melter

HLW

Melter

E111W

PdciUR.PD

PTVessel

Vent

PT

Rl?DlPJA4

LAW

Mcttee

HLW

Metter

HLW.

PJM/RPll

. . . .. See 4Ce Sec One SeC ;..Set .. AeC Bee aee &ee see::

100-00-5 -Niirochlorobenzette 3.49E02 2-32&03. 1,42E-06 2S5E-04 5.03P03 3:82E-12 4:65E-08 1.42E>06 1.27E-05'.: 2.52E-04 3.82E-12
100-21-0 -Phthahcactd 3.49E-02 3-05E-08 290EF06' 2,48E02 6.81E-03 7:49E-13 3,05E-I1 .2.90P:06 1 24E-03 3.41E-04 .7.49E-13
100-25-4. 1,4-Dinitrabencene: 3.49EA2 2.15E-05 2.82F,46.. .::128E-02 6:86E-03 7:54E-13 3.25E-I8 2:82E-12 1 29E-tI 4.34E-14 3.77E-18
100-41•4 Eth lbenzene 7-67E-03 7,69&03 7;78E-08. O.00E+00 I:17E-t2. 3.90E-22 7.69E-07. 7:78E-08 0:00F+04 I 89E13 3.90E-22
100-42-5 St ene 7.6713-03 7,70E,03 792E-08: O.00E+00 .3;39E-10 S,85E40 7;70E-07 7!92E-08 0.00E+00 2.75EiI 5.83F,20
10061-01-5 cis-13•Dwhlar rA ene 7.67Fr03 772E-03 8,06E-08 0.00E+00 9,78E-10 1:66E-19 7:92EA5 8A6EAS 0.04E+40 7.83E-11 . 1.66F:19
10061-02-6 tfans-0-Dichloraa eue 7.67E-03 7.66F.03 8.33&08 0.00E300 1;88E-08. 2.66E-18 1-53E-04 8.33E-08 0-00E 1,24E,09 : 2-66E- 18
101-55-3 4-Biomo hen7 heiiylether 3:49E-02 2,41E-02 6.481:07.. .1.03E07 3:50E-04 3:94E 14 1;45E-04 6.48E-07 5-13E-09 1.80E-0S. 3.94E94
101-84-8 Dllienlether 7.67E-03 7:19E-03 9.69E-08 :7.45E-13- 299E•26 3.51F.-16 2.87E-05 9.69E-08 373E-14 1:61E-07 3.51E=16
106>35-4 3-FF tanone........a.__.^ - 7.67E-03 5.31G-03 t.4}E-07 2.26E-08 7.71E-OS' 8,67E-15 8,31E-07 aA3E-07 1,13E09 395E-06. $.67E45
106:-42-3

.
X lenc Dimeth benzene 767E-03 7,70E-03 7.92E-08 0.00F+90 .3:39E-10 3:85E-20 I7.70E-06 7,92E-08 0.00E+00 2.75E-1 t. .:5.85E-20

Idfi•46d 1,4•Dichlorobenzpie 7:67M3 7.86E=03 8.43E-08 .0.00Et00 $:79E•09 1:30E-I8 7:86E-05 8A3E-08 0:00F+00 6,05E-10 130E,18
106=887 1;2-Ex bntane 7.67E=03 6.54E-03: .1.97E-07 1:14E-09 1:74E-05 1:99E-15 6.54E•47 1.i7E-07 5.68E-11 9.10E,07 1.99E.15
106-93-4 EthlenedibromidaDibromethane 3:49E-02 141 1i-02 4.10E-07 1.02E-11 1:87E-06 2:33E-16 3.4111-03 430E-07 5.08E13 I.07E-07:. .-2,33E-16
106-978 Satane 7.67E-03 7.71E-03 7.71E•08 0,00E400 0:00E+00 0.0013+00 7:71L"--07 7.71E-08 0.0013400 0.008+00 0:00E+00
10699-0 13-9utadiene 7:67E-03 7.71E-03 772E-08 0,00E400: 0:00E+00 2:11E-26 7.71E-07 772E-08 0.00E+00 0.00E+00 2.11E•26
107-02-8 Acrolein 7.67E-03 5.316-03 1.43E-07 3.26E-08 7:71E-05: 8.67E45 5:31E-07 1.43E-07 1.13E-09 195E-06 8.67E45
107-05-1 3-C}doin e AlCichloride 7.67E-03 7.69E-03 7.781308 0.00E40 117E-12 3,90E-22 7:69E-07 778E=08 000E400. 1.89F,13 '.^3.90E-22
t07-O6-2 1;2-Dielffomethaue(Ethk.mechloriiic) 7.675+03 7.66&03 833E-08 0.00E#00 1.88E-08 2.66E-18 7;66E-07 8:33E-08 000E+00. 1.24E•09 2,66F.-18
107-12-0 P&aiteile 7-67E•03 3,05E•03 3.86E-07- 4,05B-07^ 3:23E-04 3;59E-14 3:05E-07 1,86E-07 2.02E-08 1,6313.05 15913-34
107-13-1 Aclomtdle 767E03 533F03 I43F,07 120-08 771E-05^ 8,67E-15 531E-07 1:43E-07 t.13Edt9 3.95E<06 867E-15
107-18-6 2-Pro el•ol 349E-02 2.32E-03 I 42E-06 2.55E-04 5.03E-03 182E-32 .2.322-07 1:421-06 1.2713-05 252E-04: 3,826-12
107-31•3 Fomiicactd;nietb lester 349E-02 297E-02 5.30E-07.. ::5.16E-09 790E-05 2061r15 2,97F-06 5.3013-07 2.58F-I0 4.t4E-06 9,06Gt5
107-66-4
107-87-9
308-03-2

Dibul as hate
2-Pentanone
1 -Nitro ror.e

1492,02
7.67E-03
3.49E-02

9958-:06
5.31E03
2.41E-02

2.8813-06
1.4007.
6481.07

2.40E-02
226E-08
1.03E-07

6:86E-03
7:71E-05
3:50E-04

7:55E-13
8167E-15
3:946-14

7:54E-18
5:31E-07
.2;43E.06

2,88E-12
1.43E-07
6.48E-07

1360-1I
1.135-09
5.13E-09

43413 -14
3;951306
1.80E-05

3.7713,18
8.67E-35
39413,14

108+05-4 VinLl acetate 3,4933-02 327E-02 4.40E-07 3.392r32 1.36E-0 1:60E-15 3.278-06 4.40E-07 1.691t •13 7.31E-07 .1.600:15
108;10•1 tlexoiie 4Meth}-2- entanuneorMlEK - 7.67E•03 5.33E703^..^ 1.A3E-07 2,26E-08 7:71E-05. 8.67&15 5.31E-07 1.43E-07 I13E-09 3.95E-06 $b7E-15
108a20-3 Bis iso m I ether 7.67E-03 7.86E-03':. 8A3E-08 0.00E+00 8.79E-09 1:30E-18 7:86E-07 8.43E-08 0.00&400 6.05E-10: 1 30E-18
108•38-3-.."
308-39-4
108-87-2

m,X lene Dimethl benzene
rraCresol
tvTeCh ic ctohexane -

7.67E-03
7,67F,-03
..7,67E-03

7.70E-03
2.09E04
7;68E03

7.92E-08
3.20E-07
7 69E-08.,

0.00E+00
159E-04
0.00E400

3:39Et0
(':36E-03
0.00F400.

St85F-20
3i28E-33
0.00&+00

.7:70E-06
1:04F•07
7.68)'sr07

7.92L=.-08
3:20E-07
7.69E-08

0.00E+60
1.30E-05
0;00E4,00

2 75ti1 I:.
S.82E-05
O.OOE400.

5.85E-20
1:28E-33
0:00E-}00

308•88-3: Toluene 7675-03 7.70E03 7.84E•08 0.00E+00 3:06E-1 1 273E-21 770E-07 7.84E;08 0,00E400 1,31E-12 2-732-23
108-90-7: ...
308-93-0 ...:
108.943

Chlorobenzene
cctohexan01
^)ctohexanone

7:67E-03
7,67E-03
7;67E-03

7;70E-03.
511E-04
8:63E•04

7!92E-08
3-136-07
2.39E-07

000E+00
5.60E-05
1-17E-05.

3.39E 10
1:11E-03
7-96E-04

5,85E-20
741E-13
8:78E-14:

.7:70E-05
2:56E-08
4.32E-08

7.92E-08
313E-07
2:39E-07

.0:00E+00
180E-06
5,878-07 ':

2.75E-11
5.54E-05
3.99E-.05`

5.85E-20
8.43E53
.8.78E-f4

t08.95-2 . Phenol 3,492-02 2.41E-03 221E-06.. 9.42E-03 5:71E-03 739E 33 3,23E-06 221E-06 4.75E-04, 3,36E-04: .734E-13
109-66-0 nPentane 7.67E-03 7.71E-03 7.71E-08 0.00E+00 0:00E+00 0:00E+00. 7.71E-07 7:71E-08 0.00&400'. O.00E+00'- ^O.OOEf00
109-99-9 Tetrati tlmfuran 1 b3E-02 b,47E-03 395E-07 558E-07 6.86E-04. 7a1E-14: 6:47EA7 .3:95E-07 4,29E-08: 3.4bE.-O5 7.61E-14
^110-12-3 5-Metbl-2-hwhanone 7.67F-03 654E03 1.17E•07: 1.14E•09 7:74E-03 [;99E-t5 b.34L^'-47 1.17G:07 6:68E-1( .9:IOE-07 .F:99F-15
, t 10-43-0 2-}{e tanone 7.67E-03 654E-03 1.17E-07 I,148-09 1,74&-05 t.99E-15 6.54EA7 ! ft7F•07 5.68E-1 t, 9.tOF-07 1.99E.I5
!i10-S4-3 n-NeXane 7.67E-03 7:70E-03 7.70E08 0.00E+00 OAOEi00 O.00E+00 7.70LO? 7,70E-08 000E+00' O.OOfif40 QOOEt00
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Table 13 Summary of Organic Constituents Emission Rates for the WTP

Feed UnabatedStreants AbatedStream

CJiSIi COPC FRP14 PVPOI..: PJV04r '.ILMP06 fLYIP06 PJV32 PYP12 PJVII LVP26 HOP33 .:IPJV34
PTVesseC PT . LAW HLW IiLW PTVeasel PT: LAW HLW HL1VWTPFeed

,. .. ...
Vent..:. RFDJPJM Melter Meltec PJMtRFn Vent RFD/PJM Metter 4leller PJMIRFD

sec isec see see rsee 11w sec see.. aec see.. sec
IIO•62-3 n-Valetaldeh de .3:.49E^02 2.97E-02 5.30E-07 .3.16E-09 790E-05 906E•15 .2.97E-06 5:30E-07 2.58E-10 4.14E-06 9A6&15
110•824 C. cloltesane.. .7.69E-03 7.69E-03 7i7F:08 .0;00E440 0A0F.+00 1-24E-34 7.69E-07 .770E-08 0:00E+00 O.00E+00. ,.1.24E-34
00-83-8 C clohexene. 767E-03 7.73E-03 7.76E-08 9:00E+00. '^1-83E20 .275F24 733E-07 7:76E.08. 0.00Et00 6.47E-21: 2:75E-24
110-86-1 idirie... 3:49E-02 3.9213-03` 1.09E-06 5.33E-05. 3:628-03 3,99E-13 392E-07.: 1.09E-06^ .2:67E-06 1:81E-04 399E-13
I I I •65-9 n-0ctane 7.67E-03 7.71F 03'.: 7.71G08 -0.O0Ei00: 0:00E-tO0 0.00E+00 7JIE-07. 7.71E-08 -0.00E+00 0.00Ei00 0.00Ert90
t11-76-2. Eth^leneycolmcmobut7etlrei• 3.49E-02 9.48E-04 1.45F--06 1.18E-03. 3.29E-03 5.82E-13 4:74E-08 .1.45E•06 .5.89E-05^ 2.65F04. ..5.82E•13
11.1•84•2 n-Nonane 7.67E-03 7.71 &03' 7-71E-08 -0.00E+00 0.00E+00 0.00Ei00 3.86E-07 7.71H-08 0.OOE^t00. 0:00E+00 0.00E+00
117-81•7 Bis2•eth lhex 1hthalate DENP 3.49E-02 3:67E-04 2:78E-06 949E-03 $.50E-03 1:131.i-I1:: 5.5711-17 .2.78E72 5:391:12.^ 6.07E-14. 5.64E-17
117-840 n-Diiic 1hthalate 3.49E-02 d52E-03 1.42E-06' 1.84E-04 4.97E-03 .4.89E-12: 3.81E-16. I-42E-12 1.05&13. 9.01E-14 2:4SE•17
118?41 Hezachlorobelzene 7.21E-04 7.39E-04 7.92E-09 000E+00 8?26E-10 622E-I9 4.43E-06 7.92E-09 -0.00E+00 5.68E-I1 1.22E-19
120-12-7 Anthrucene 3.49E-02 (;62E-02 8A1E-07- 8558-07 1.11E-03 1:23E-13. 3,25E•06 8.01E-07 .4.27E-08: 6.62E-05 9.23E-13
120=82-1 1;2,4-Trichloiobenicnc 7.67E-03 7:66E-03 8:33EA8 -0A0E+00 1.88E-08 2.66E-18 1.53E-05 8.33E-08 0.00E+00. 1.24E•09 2.66E=18
120-83-2 2,4-Dichloro>henol 3-49E!02 2:32E-03 1;42E-06 2.55E•04 593E-03.. 3.82E-12 1.3913-05 :..1.42E-06. 1.27E-05 .2.52H-04 3:82E-t2
121-44-8 Trieth latriine 7.67PA3 .6:546-03 117E-07 l 14E-09 1:74E-05r'. 199E-t5 6.54E-07 1.17E-07 5:68E•1 l 9:10E-07: 1.99E-15
121-69-7 Diiaetli lanilihe 7.67E-03 3.05E-03. 1-86E•07. 4-05E,07 ..3:$3E•04 3.59E-14 I.53E-07 1.86E-07 2.02E-08' I-63E-05 3.59E-14
i2239-4 ..: NaN-Di henlamine 7.67E•03 .3:51E-04 18213.07 8.77E-05 1A3E-03 is14&13 1Z41E-06 2:82E•07 4.39E-06 5.17E-05'I 1:14&13
123-19•3 4-11etanone 767E-03 3.05E03 1:86E-07. .4.05E-07 3:2313-04 3.59E-14 3.05E-07 1„86E-07. 2.02E.08 1.63E-05 3.59E-14
12338-6 n=Pr 'onaldehdc 7.67E-03 5.31E-03 1.436-07' ,.226E-08 .7.711305 8.6713-15 .5.311_07 1.43E-07 1:1313-09 3.95E-06 8:67E-15
123•51-3 3=Metfi1-1-butanol.:. 7:67E-03 1.08E-03 231E-07 690E-06 7.28E-04 8.021-14 .1.08E-07 .2:311307 3:45E-07 3.65E:05 8.02E•14
123:86•4 Aoeticacidti-butlcster. 349E-02 3:27E-02 4.40E-07. ..339E-12 .1:36E-05 [160E-15 3.27E-06 4.40E107 1.69E-13 731507 .1.60E-15
123-91•1 1,4-Dioxane 2-09E-02 1 39E-03 8 54E-07 1 53E-04 3!02E-03.: 2.29E•12 1,39E-07 83411=07 7.64E+06:. 1511304 2.29E•12
12673-8 Tributyl phospbate 3.49E-02 1.20E-04. 2:521i-06 1.52E-02 6.90Fr031 7.59E-13 2:41E-09 2.52F.•06 7:60E-04 3:45E-04 7.59E-13
126-987 2-lvtetli l-2- ro eiiitrile lVletha ^lonitrife 7:67E-03 719E-03 969E-08 7.45E•13: 2;991'Y96 351E-16^ 7-19E-07( .9,69E-08 333E=14 1.61E-07: 3.51E-16
t2718-4 Perah7ot6eth lene(tokacbloroethlene 767Ea03 772E-03 7.77E-08 9.00E+00 4.S1Fr74 2;48E 23 7.72F;A4 7.77EA8 O.OOE^+00 1 19E-14 ^:2:48^23^
127-19-5 N,^'-Dimeth lacetninii3e ,67E03 2.19E-06 6.33E-07 528E-03 1,51E03 7:66E 13 lA9E•10 6.33E-07 2.64E-04.. . 7.55E-05 ^^^^ 1:66E-13^
128^^37-0 2,6-Aistat-butyt<4medillienol 3-49E-02 2.52E-03 1:42E-06 184E-04 4;97E-03 4.89E•12 5.03E-08 .i .42E-06 9.20E-0G, ..2.44E-04 ^d.89E-t2:
129-00-0 P rnc 3.49E-02 532E-03 1.41E-06: 4536-05: .r4.37E-03: 8:85E-12 .2:42E-13 1;41E-12 2S8E14 1.24&13 2.92E-17^:
1327•64-8 P^itechlornnahthalcnc. 3-49E-02 2•41E-02. 6-48E-07: :. 1 03E-07 3.50E-04 3,94E 14 1:IOE-12 6.48E-13 5.82E-17: 2.67E•IA• :^ 1.97E-19^^
1321-65-9 Trichltironalithalerre 3,49E-02 2.97E•02 5.30E-07.: 5.16E-09 7:90E-05: 9,06E-15 1.78E-04 5:30E-07 258E-10.: :4.14E-06 ^.^^9:06E^.
132-64-9 2)ibeaeofuran 3-49E-02 2.97E.02 530E-07 5.16E-09 7:90E-05: 9.06E-)5 1:78F.-04 530E-07 258E-10 4.14&-06 .^^9.06E-t5'
1335-87-1 1{i5taehioraoa }ulralene 3.49E-02 2.41E-02 6.48E-07: .1.03E-07 3;30E-04' 3,94E-14 Ia0E.12 6-48F^13. 5.82E17: 2.67E•14 .-197E-19::
1335-88 2 Tenvchloronahlhalene... 3.49E-02 2.97E:02 5.30E-07:: .5.16E-09 .7.90E-05 9:06T-15 1:35E-12 530Fr13 2:93E-18 1.09E-t4 =4:531120^.
1336-363 Pol hlorinaledtiihenLsPGDs). 1-21E-02 5.79&02 1.32E-06. 3.42E-11 6.62E05.. ::t:14E-03 2.63E-12 .1532E<12 3.08E30 541E-14 ^-5.68E-19^^^.
141!78-6 Acetic acid ethy l ester Eth I acetate 3:49E-02 2.41E-02 6.48E-07: 1.03E-07 .3,50E-04 3.94E 14 2.41E.06 6.48E.-07 5,13E-09I :.1180E-05 9.94E•.14
141-79-7 4 -Met8 I-3• aiten=2-one 3.49E-02 1.39E-02 8.47E-07 1.84E-06 1A7E-03 .1:63E-13 1:39E•:06 8:47E-07 9:20G08 7.42E-05 L63L-13
142-82-5 n-Htane 7.67E-03 7,70E-03 7.70F08 0;00E+00 0:00E-t00 0:00E+00 730E-07 7:70E+08 000E+00.. :bd10E+00 A:00Et00
144-62-7 Oxaliczcid 3.49E-03 1;58E-08 290E-47' 2.48E-03 6.83E-04 7:51E-14 791E=11 2:90E-07 1;24E-04 3.41E-45. 7:51E-14
156-600-5 tran5-1,2-Dichloroeth lene 7.671-03 7.69E.03 7.78E 08:: .0.00E+00 1.17E-12 3.90E-22 .7.69E-07 7:78E-08. O.OnE+00 1.89E-t3. .:3.96G22
1582-69-8 TriilBralin 3:49E-02 2.41L'-02 6.48E-07: 10313-07 3:50E-04 .3.94LL14 1.83E-14 6!48E-13 5.82E-17. 2.67E14 1:97E-19.
1634-04-4 Mcik ttert-6utYl ether 7.G7E-0 T,19E•03 9.69E-08: .7.45E-13 2.99E:06 3_511-,'-16 7191:07 9.69E-08 3.73E=14 1 61 E 07: 3.51Ed6-
1836-7S-9 Niaofen.. - 3.49E-02 3.67E-04 2:781306 .9.49E-03 8:50E-03 1L13E-tI 1.67E-14 2.78E-12 5:39E-12 6.07F 14. ..5.64E-t7
189SS-9 llibtnzoa,i renc. ... 3A9E-02 995E-06 2:88G06 2.40E-02 6_86E-03 755E-13 4,S2E-16 2:88E-12 1.36)r11 4-34E_14. 3:77E-18.
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Table 13 Summary of Organic Constituents Emission Rates for the WTP

24590-WiP-RPT-P'0-03=008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobitization Plant

Feed Unabated Streams Abated Streams

CAS# GOPC
FRP14 PVP01 PJV04 c '. LMP06:. HMP06 PJV32 PVP12 PJVII LVP26.. HOP33 PdV34

, e
PT Vessel PT LAW HLW HLW PT Vessel PT LAW HLW HLWW TP F ed

Ven1 RFUlPJM Metter Metter P31N}RFD Vent RFDIPJM Melter Metter PJM/RFD
see uc sec scc 8ee ^ 8ec /see sec- sec:'. lsec see

189-64-0 Dibenzo a h e.:.. 3.49E-02 9.95E-06 2.88E-06': 2,40E-02 6.86E-03 7.55E-13 4<52E-I6 2:88E-12 1.36E-11 4.34E+14 3.77E-18
191-24-2 Reni.o ,h,i etleiie 3.49E-02 16713-04 2:78E-06 9:49E•03 8.50E 03 1:13E-I1 I.67B-14 2.78E-12 5.39E-12 6.07E-14- 5.64E-17
19130-0 13017o a,t ene 3A4E=02 9,95E=06 2:88E-06. 2.40E 02: 6.86E-03 7:55E-13 4:5213-16 188E-12 1:36E-11 4.3413,14: :.3.77E-18
192-654 Ditienzoa,e e 3A9E-02 9s95E-06 2-88E-06 2.40E-02 6.86F.-03 7:SSE-13. 4.52E-16 2ME-12 1.36911 4.34E-14 3:77E=18
193-39-5 indeiro i,2,3cne 3:49E-02 3:67£-04 278E.06^ 9.49E-03 SSOE-03 1;13E-11 1ti67E-14 2:78E<12 .5.39E+12 6:07&14 5:64E-17.
205-82-3 B.: ' tluoiamhene . 3.49E-02 I:20E-04 252E-06-I 1,52B-02 6.90E-03 7.59E-13 5.47E45 2 5ZE-12 8.64E-12 4:42E-14 3:80E-28
205-99-2 Benzo(b fhtoranthene 149E.02 3.6711,04 .2,78E•06 9.49E-03 8.50FA3 1:13E-11 1C67E-t4 2-78^12 5-39E-12 6,07Fr14. 5;64E-17

.206-44-0.. Fluoranthcsre 3:49E-02 5:04E-03. 1:45E-06 4.07E-05- .'4.58&03.. ..6.ta£12. .:2.29E-13 1,45E:-12 2.3I73-14. t.21E-13.- '.3^.OGF•i7
207-08-9 Benzo ^ iliiorznthene 3.49G.02 3.67E-04 298E-06 9:49P.03. 8.50F.03 1,13E-I1 7:67E-14 .2.78E-12 5.39E-12 6.07E,14 5;64E,17
208-96-8 Acenahth lene 3.49E-02 2.41&02 .6.48E•07 k03E-07. .3.50E-04 394E-14 1:45E-04 6.48E-07 5ME-09 .3,80E-05 3:941:-14.
218-01 9 C7sene - - - -- 3.496-02 2.556;03 1,51E-06. 2.40E-04 5,26E-03; 7:0013-12 .1:16E-13 1,51E-12 1:36E-13 8:4013-14 3S501'.•17
2234-13-1 Qctachiorona hthalene 3.49E=02 2-41E-02. 6ASE-07 1.03E-07.. 3.50E-04 3:94E-14 ..:1.10E-12 6:48&13 582£-.17 2.67E44. 1.97E-19.
24-.42-0 Ditidtza'acridine 349£-02 I27E-06 289E-06 2.47E•02.: I6.80E-03( 7.481r13^ 5:78&17 2<89H-12 1:40E+11 4:30E•14 374E>18
26-36-8 Dibenti ah acridine 3.49E-0 t.27E-04 2.89£-06 2.47£-02'.. ..6;80E-03 7:48E-13 3:78E-17 2.893-12 t^.40E-11 4.30Eti4.. 3.74E-t8:
385=85-5 Mirex 349E-02 3:48E.02 3,79E-07; 000E+00. 8:556-08. .131E-17 2,09E-04 339E07 000E+00. 5:62E<09 1,21E-17
351-13-2 trimeth lbenzme 7.67h-03 7.70£-03 7.92E-08 0.00EtOQ .139E-10 .5:85E-20 3.8513-06 7.92E-08 0.00Ei00 2:75E-1I 5:85fl-20'.
6140-60•3 Tfien ta 3.49E-02 1.70E-02 t 39E-06. 9.55E-07 2.45E-03 3:34E-12 7.73E•13 1.39Fr12 5.42E-16. 2.15E13 1.67E-17-

27154-33-2 Triehloraftuaroottanc 7;67E-03 7:71E-03 7,72&08 : 0.00Et00 0:00E+00 111E-26 7J1F.04 7.72FF08 0-00E+00 0.00E+00 2.1113,26;
.287-92-3 Cclo ntane... 7;67E-03. 7:69E-03 7.70E08 0.00E400. 0.00&t00. '..1.24E34 7.69E07 7.7013-08 0:00E+00 0.0013i00 1,248.34.
309•00-2 Aldrin .4:30E-04 11013-04 1;72E-08 1.181a-08 3!02E-05 4:12E 14 4.77E-14 1:72E-14 6:6913^18 2,66£-15: ,-2.06E-19 '.
319-84-6 Tiexachlomc'clohexane Lindane i1l haBltC 1:16E-04 1:68E-05 4:83F09 1.36E-07 1;53E-05 2.04E-14 1.01E-07 4:83F109 6,7913-09. 7.68E•07:. ..2.04E-14.'.
319=85•7 Hezaehloroe•elohexane Lindane BetaBt1C 1.16E-04 1:22E-06. 9,38E-09 3,11E-05 .2186E-05 3-80E-14 5.55E-17 9.38E-I5 1,771?-14 2:04E-16'. 1.90E•19
319.86-8 Delta-1111C 116E-04 112E.06 9,25E-09 3.16E-05 2.83L-r05 3-7633-14 53713-17 9.25E-15 L80B-i4 2,02E-16I 18833-19:
3697-24 3 5 -Met1 leh sime 3:49E-02 2.52E-03 1.42E-06; 1.84F.-04: 4:97E•03 4.89E•12 1.14E-13 1.42G-12 1.05E-13 7,0113,14 2.45E17
825-26-1 Amnionium eriiuonwctanoate 349E-02 2.41E=.02 6.48E-07: 1.03E-07 3:50E-04 3.94E-14 1.10E-12 6-48E-13 5.82E-17 2.67L'c14: 1,97E-19
170-30-3 2+Butenaldel de(2-ButenalorCrotonalddh de 7.67E-03 8.70E•04 2.39&07. 1-1613-05 7:96E-04 8.77E-14 8:70E-08 2.39P,-07 5:80E-07 399G-05 777Pa4
65-736 Isodrin 232E:04 1.12E-03... 2,576f08 .1,0533-32 1:29E-06 2,2033-15 634E-06 2-57E-08 525E=14 830E=08. 2.20E-15

50-00-0. Formal4eh de 7.67E413 767E-05 5.38E-07: .2,46E-03 1:6733-03 1:,0513-12 7.67E.09 5.38&07 123E.04 8346-05 1_05E12
50•2913 4,4=DDT 232E-04 33611-05 9.67609 2-72E-07 305E•05 408E•14 353E-15 9.67E15 1.54E46 808E-16> 2.04E:19
50-32-8 Benw{a ene 4.42E-04 4673i06 3.47E-08. ..1.22£-04 ..1:07E-04 1.41E-13 2.92E=16 3.47E-14 6.95E-14 7b2E-16: 7.07E-19
53=70-3 Dihenzoa,h}antlvacene 5.81E-05 201E-07 4.19E-09.. 2.53E-05 .1:15E-05 327E-15 9.12E-18 4.19E=I5 1.441:-14. 737E-17. 6,33E21
540•59-0 .: .1,2-D'cchloroetli iene 7.67E-03 770E-03 792E-48- .:4.00E+00. 3(39B-10. 5:85E-20 7.70E«07 7.92E-08 0.00E}00 2.75E17:: 5.85E-20
540-84-1 2,2,4-Trime2h 1 entnne 7.67E-03 771E-03 7.71E-08: ..0.00E440 0.00E+00 0.00E+00 :-.7.71E•07 7.7133-08 0.00Et00 0.00E+00 .0:00E+00.
541-73-1 1;3•Dicldorobenzene . .-7:67E-03 7:70E-03 7.9213,08 0.00E+00 3.39E-10 5,85E-20. 7-70Er05. .7.92E-08 0.00E+00^: 2.75E-1 . '.5.85E-20:
56s23S Carbante¢achloride 7:67E-03 7.73E-03 7.76E-08 0.00E+00 1.83E-20 2:75E-24 1:55E-03 7:76E-08 0.00E+00: 6.476=21. 2.7513,24
563-80-4 3-ti4eth l-2fiutanbne 7:G7F,03 5.31E03 143E-07. 226@-08 731E•05. :.8.67E-15 .531E07 1.43E07 113F--09 395E-06 .8:67E15. .
56-d9-5 3-Meihicholantlirene . 3:49E02. 3SIEA2 35IE-07 0.00Ea00 0.00E+00 0.001:-i-00 159E-12 3.51E-13 0.00E+00 0-00Et00 0.00E+00
56-55•3. Renza a anthracene . . 3A9E•02 5.04£-03. I.45E.06 4,07E-05 4:58E-03 6:11£-12 2.29E-13 1.45E-12 231E-14 1,21E-13.. ..3.06E-I7
57-14•7 I;1•Dimethlhdrazine 3-498-02 4.90E-03 1.05E-06 314E-05 3$4E-03 3^.G5£13 LOSE-06 1.57E=06 1.66t1-04 3:65E-13.
58-89-9 arama-BHC(i::indane 1- 16E-04 8:74E-06 5:22Fr09 4.92E-07 t811405 2.41E14 .5.22E-15 2.79Eat6 2.86E-t& i,20E-19.
58-90-2 2,3,4,6-Tetrachlorohenol 3:49E-02. 3.64E-03 1.10E-06. 6:24E-05 3.71E•03 4.09L13

M

1.10F,-06 .3.12E-06
.

1.86E-04 409E-13
591'-78-6. 2-Nexanone:. 7.67E-03. 5.31E-03. 1.43E-07 2.26E-08 7.71E05 `8.67E-15 31 3.43E-07 1:13E-09 195E-06° 867E-15
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Table 13 Summary of Organic Constituents Emission Rates for the WTl'

24590-WTP-RPT-PO-03-008, Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Feetl Unabated streams Abated Streams

CA58 COPC FRPY4 PVPOI .. PJV04.. LMP06 .! 'IitYlP06 PJV32 PVP12 PJVId LVP26..: HOP33 PJV34

: . . WTPFeed
PTVessel PT LAW HLW HLW PTVesseI PT LAW HLW HLW ::.

Vent RFDlPJd1 Melter Melter P35SALFD Vent RFDlPJt3 Melier Nelter PJ(vfIRFD
Sec $ec sec sec SeC ^3ee SeC ^s4C` S¢C--. SCC... sec.-

: 9-50-7 4-Ch1oro-3-meth 1 hcnol . . : 3:49E-02 2.52E-03 1.42E-06 1.84E-04 4:97E-03 4:89E-12 186E-13 1,42E=12 195E=13 7.OIE 14 .2.45F-17
59•89•2. N-Nitrosomti holine 3.49E-02 2a5F.05 2:82E•06.^ .2.28E-02 6:86E03. 7- ^..8:13E-18 2.82E•06 I,t4E-03 3.43F-04 7.54&13
602-87-9 5-Nittoacena hthcnc 3.49E-02 9:48F-04. 1.45E-06 1.1813-03. 5:29E•03 5:82E-13 4:31E-14 1.45E-12 6.69&13 3.93E-14 2.91E-18
0-29-7 Fth. tether 3:49E-02 3.48E-02 179F-07 -000E+00. .;8.SSE-08 711F.-17 3:48E-06 3:79E-07 9AOE+00 .5.62E:09 IS21E-17
603-34A Trihenlamme... 3,49E-02 237E-03 1.18F`06 1.65E-04. ..4.22E-03 4:65E•13. 1:42E-05 7.18E-06 8.23E•06 2.11E-04 4.65H-13
60-34-4 Mctti ihvi)razine.. .7.67E-03 S.IIF--04 3.13Fr07 5,60E-05. 1.11E-03 8.41E-13 5:7IE-08 3.Y3E-07r 2.80E-06 5:54F.-05 8:41E-13
60-35-5 Acetamide 7:67F-03 2-196:06 6.33E-07.. .`528E-03 1:51E-03 1,66E-73 1.09E40 6:33E-07 2.64E04 755E-05 1.66E-13
60-57-1 lAeldrin 2.321304. 3:18F--05 295E09: 2.411-207 11933-05` 4:26E-14: 7,4433 •15 9-95E-15 1.37E-16 7.88E-16 2:13E-79
21-64-7 Di a:Pro initrosaminc{N-Nitrosodi-n- ro lamine 3.49F.02 2.3213-03 1.42E-06: 235E+04:. 5.0313-03 3,82E-12 1:16E=07 1:42R-06 7:27F-05. 2,52E-04 3.82E-I2

629-83-9 Metiilisocnate 7.67F-03 7.66E-03 8.33E-08 0.0013+00' .;1:88E-08 2;66E 18: 7b6E-06 8:33E-08 0.00E+00. 124E=09. ..2.66E-18
27-13.4 Nitricacid; propyl 3.49E-02 3:48E-02 3.79F-07 0:00E+00 8.55E-08 1.21E•17: .3.48E-06 3.79E-07 -0.00E+00. .5.62E-09 1.23E-57
^275-9 N-NitrasoNN-dimethlamine Dimeth in(6nsataine 6.59&02 1,7713-03 2.71E-06 220E-03 9:87FA3 I.09E-12 8:85E-08 2.77I'i-06 110E-04 4.94E•04 3A9F-12:
30-20-6 l;i;l,2='Pcaaehtoraethane. 7.67E-03 7.86E-03: $-43E-08 6.00E+00 8:79E-09 L3nF. I8 7.86E-04 8.43E•08 .0:00Et00 6.05E-30 1:30E48
4^17-5. Ethialcohol 7.67E•03 51iE•04. 3.13E-07 5,60L•05 1:116-03 8:41E-73 5^:71E-08 3a3H-07 2.80E•06 ^^3.54E-05 ..47E13:
4-78-6 Ftirmicacid.. 3.49F102 120E-04 2-52E-06 I:52E-02 6:90E-03 7:59E-13 1,20E-08 2:52E-06 7,60E-04 .345E-04 7.59E-13
4-19-7 Aceticacid:. .3149E-02 2.1513-05 2.82E-06. .:2-28E-02 6:86E-03 7:54E-13 2.15E-09 2.82E-06 1,1413-03 3-4313-04 7.54E-13

67-56-7 Meth3alcoholMethanoi 7,67E-03 5:11E-04 313E-07 5.60E-05 da1F03 8:41E43 5:1113•08 313E-07 .:.2.801>06: 5.54r^05. 8,41E-13
67-63-0 2-}' tatcohotIsoroanol;Proen 2 Ol 7.67E;03 8c63&04 139E-07 1.17E-05 7.96E-04 8:78E14 8:63E•08 .2:39E-07 5.87E-07. 3.99E-05 838E-74
67.641 2-Pii anonc Acetone 4 18E-02 1,66Fr02 1A2E-06: 2.24E-06 7:76E-03 1.96F 13 1.66E-06 1102E-06 1,10E-07 891F-05: .1,968-13:
67-66-3 Chlorofnrm 7:67E03 7.70E-03 7.92E-08. 0.00E-t00: 3:39E-10. 5,85E-20 .^:3:85E-03 7:92E-08 0:00E+00: 235F71T 5.8511-20.
67-72-1 Slezachloroethane 3149E-02 3.50E-02 3.60E-0'r 0.00Ei00 d:54E-09 2,66E19 7:00H-04. 3,60E-07 0.00E+00 1 25E10: 2.66E-19
684-16-2 Ilezafluanacetone 7.678-03 770E-03 7-92E-08: 0.00E+00 3,39F-10 5:85F-20 7;70E-03. 792E•08 0,00E+00 2175E-11: 5,85E-20
71•238 n-Pro )alr,ohot 7.6733-03 8.63E•04 2.39E-07. 1.17E-05 7.96E-04 8:7833-14 8.63E-08 2:39E-07 5.87E-07' '.3:99E-05 8.7833•14:
71=36-3 n-13u l alcohol 7:67E-03 8.63F-04 2.39E-07. 1.1711-05 .7:96E-04 8,78E-14 8,63E-08 2(39E-07 5.87E-07 3.99E-05 8.7813:14:
71-43•2 8etixene 7.67E.03 7:69E=03 7;85E-08. 0.006+00 273E-11 6:36E-21 7-69E-05 7:85F•08 0:00Ei00 3.04E-12 63613,21
1-55-6 Meth lchloroform 1,1;t-Trisfiloroethanc 7-67E-03 7.72E-03 7.77E-08 000E+00 4:8iFt14 2.48F,23 7-72F-06 7,77PA8 0.oDE400. 1.79E-34 248E•23.
2-20-8 Fhdrirc 232E-04 168F05 945E-09 1,23E-06 331E•05 3.26E-I4 7.62E-16 9.45E-:i5 697E-16 768E-16 1:63E-79

72-43-5 Methnz hlor L16E-03 4.07E-06 8.39E-08 507E-04 2i30E04 2,531-14 .1:82E-16 8139E=14 2:88E-13 1.47E-15 1.27F=19..
72-54-8 4,4+UDp 2s32EA4 i68Pi-05 9.45f:-09 :'.1.23FA6 3C31E-05: 3.26E-14 7.62E-16 9:45E:-IS 697E-76 468E-16`: 1,63E-19
72-$5-9. 4,4-DDE 232E-04 1.43F.04. 9.28E-09 6-36E-09 1.63E05: 2.23E-14 5.15E-15 9.281-15 3.62E.18 1.44E-35 1.11E-19
74-83•9 [3roniometbaneMethlbromide 7,67E-03 7-70E-03. 0.00Ei00 3,391:c10'. .5.85E-20 7.70E-06 7:92E=08 0,00F:400 2.75E.1I 5:85E-20.
4-87-3 Chtoromethane (Methy l chloride 7b7E-03 7.69E-03 0.00Ei00 .7:17E-12: 3,90E-22 3:85E-04 7:78E-08 0,00E+00 1,89E-73 3.90E-22
7497•5 Eromacchlortimeihane 7.67E-03 7%6E-03 0,00F100 1.88E•08 2:66E-18 3:83F-03 8.33E-08 0.00E+00. 1,241's•09 2,66E-18
74-99-7 Mettslace7lene 3,49E;02 3.$9E-02

E
0.00F300 5:34&12 t:77&21 3.50E-06 3;54E-07 0,00E+00. 8.57E-13 L77F-21

75-00-3 Chloroethane 9:67E-03 769E-03 738M8 0-00F-t00 1:17F-12 3:90E-22 7.69E-06 7;78E-08 o100F+00 1.89E-13 3.90&22.
75-01-4 Vita^Ic)doride ^1•Cbloroethene 3:49E-02 3:51F-02 0.00E+00 8.32E-20 1:25G-23 3,5tE-06 3.53E-07 0.00Ea00 194E-20 1.25E-23
75-05:8 Aceionitnle ... . 1:09H-02 3.60F-03 280E-07. ..8.85F.-07 5;74E-04 6:35E-14. 3:60E-06 .2:80E-07 4:43E-08 189E•05 6:35F-34
75-07-0 Acetaldeh de 3.49E-02 L39E-02 8:47E-07 L84E-06 I.47&03 t.63E-13 I.39T>0G 8.41E-07. ..R20E-08 .7.42E-05 . .1.63E-13^
5:09-2 lhchloromethane Meth lenectiloride 7.67F•03 7:70E*03 7:92F:^08 0.00E+00 3.39F-10 5.85L-20 3.85F-04 7;92E•08 4:OOTi-t-0O 1:75E-It 5.85E-20.

75•32-7 Faimatittdc 3:49L-02. 1:27E-06 2:89F-06 2:47E-02 6.80E-0. 7:48Ii-)3 137E-10 2.89E-OG. 1:24Fi-03:. 3.40FA4 7.48F-t3^
75-15-0 Gachondisut£de: . 7.67F-03 7.697F?03 7:781:-08 0-00F+00 1.11E12 3.90&22 7.69E-07 7.78E-08. O.OOF+00. 1.89E-13. `3.90{:-22^.
75-21-8 Eihleneoxidc(Oxirane 7:67E-03. 6:54E-03 1-17H-07 1.14E-09 1:74E-05 1,991;15. 6.54E-07 t.17E-07 :$.68E-ll. 9.10E-07. 1:99E-15^
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Table 13 Summary of Organic Constituents Emission Rates for the WTP

.. . Feed I;nabated5treamc AbatetlStrea ms

CAS # COPL 11RP14 PVPO1 PJV04 LMP06 HMP06 PJV32 PVPIZ ...PJV11 LVP26 HQP33. :. PJV34..:.

. .. RTPF'e d
PTVesseR PT LAW FILW MLW P9`Vessel PT LA3V HLW HLWe

Vent -^ '- RPDlPPub. -^- Melter Metter PJhi7RFD Vent RFD/PJiVi Metter Malter PJAI7RFD
8ee See...^ SeC See See ..:..See -SeC aee SCe^=. See jt/sec

5-27-4 8rmnodiehlommethane 7:67E-03 7,86E-03 8-43E-08. O00E+00 8:79E-09 1:30E-18 I.57E-03 8.43E-08 D:OOE+QO 6.05E-10 1.30E-18,
7534-3 d,I-Dichloraethane 7.67E-03 7.70E.03 7-92E-08 0.0pF+00 339E-10 5:85E-20 7.70E:07 7.92F:08 0.O06t00 275E•1I 5.85E-20
75-354 3,1-Diohhxoethene in lideaechlonde 167E-03 7.73E-03 77613-OS 0.008+00 qs83E-20. .2:73E-24 773F-07 7.76E-08 0.00Et00. 6.47E-21 :: .2;75E-24.
75-43-4 Dichtorofluorontethane 7;47E-03 7.69F-03 7.78E-08 4.00E+00 +:17F,-12 3:90F-22 749G06 7;78E-08 0:90Et00 L89E=13 3:90E22
75-45•6 6hlurodifluorumethane 7167E-03 7:73E-03 776E-08 0.00E+00 1:83F-20 2,7E-24 1:55E•04 7:76E,08 0.00E+00 6.47E-2I 2.75L"••24
7550•3Trimelamune..:: 7,67F103 .5:3tE-03. t,43E-07: :3,26E-08 7:71E-05 8.67F-15 5.31F-07 I:43E-07 1,13E-09. 195E-06:. .8,67E-15

. 7S-52S Ntitamethane 349E-02 1.391<f12'I 8.47B-D7 I84F06 £'.47F-03. 1-63E-13 L39E-06 $A7E-07 9.20E-08 7.42E-05 3.63E-13
75-55-8 2=Meth Iazitidine 3:49E-02 I.09F,-06. ...533E-O1 .62E-03 3.99E-13. 2E•07 1A9E-06 2.67E-06 1.81E-04; 399Eu13.
5-G1-6 DifluorodihromomeAiane 7,67E-03 773E-03: 7.76E-hS.: .000Et40 1^.83E-20 2.75E•24 7,73E•03 736E-08 0.00E+00 6.47E-2i 2:75E-24

75•63•8 Trifluorobromomethane 7:67Et03 7.6$E-03 7.69E-08. 000E+00. .^:0.00E'-00 0,00E+00 .768E•03 7.69E-08 000F+00 0.00E+00: O.ODEt00
75-65•0 2Meth I-2- ro no1 -- ^^ 7;67E-03 8.63E-04 2.39E-07: .7.17E-05 .7:96E-04 8,98E-14 8:63F:08 2.39E-07 5.87E-07 3.99E-05: 838E-74'.
75-69-4 Tricblomflnomine0iane 7.67E-03 7-71E-03 7.72E-08 -0,00E+00 700F.+00 2.1:1E-26 7,77E-03 7:72E-08 O.00E+00 0.00E+00 2.I11j•26.
75-7I-8 Dichlomdit7uoromethane 7.67F-03 7.68E-03 7.69E-08 -0.00Ei00 0:00E+00. .0.00E+00 7.68E-03 7-69E-08 0,00E+00 0.00E+00 0.00F+00
75•99-0 22-Dichlo m iNticacid 3-4913-02 2.15E-05 2,82U06. 2.28E-02 6.86E-03 7:54E-13 1:07E-07 2:82Ed76 1,14&03 3.431?04 7.54E•13
76-03-9 Trichluiaeceticacid 7:67E-03 2.19E•06. 633E-07: 518E-03:. .^1:51E-03 1:66E-13 4.38E-08 6.33E-07 2:64EA4 7-55E-05 1.668-13
6-11=9 I,1;1,2=Tetrschlori,-2;2-dtlhinrziethaiie 3.49E-02 150E-02 150F-07 0,0013+00. 0,00+00 5:66F-34 699E-04 3:50E-07 0.00L'+00 0,00E+00: 5,66E-34:.
6•12-0 1,1;2,2-Tehachloro-1;2-difluoinethane 3.49E-02 3.50E-02 151E-07 000E+00 0.00E+00 9.60E-26 7:01E-04 351E-07 0.00Et00. 0.00Et00. 9-60E-26
6-13-1 1;2,2-Trichloro-l,1;2-trifluoroethane(I^reai113 7.67&03 7.68E-03 769E-08 0.00Et-00 0.00E+00 0;00E+00 1:92E-04 7,69F-08 0.00Ei00. 0.0013i00.. :0.00E+00

76•15-2 1;2-Dichlaro•1c1,2;2-tenafluorouthauc 7.67E.03 7,71F-03 7,71E-08. ..0.00Fi00 0.00Et40 0-00E+00 7:71E-03 `.7.71$-08 0A0E+00 OA0Et00 0.00E+00`
76>15•3 Chloroentafluorqetlerce 7.67E-03 73013-03';. 770E-08- -:0,00H400 0.00E+00 0,00E+00 7.70E-03 4:70E-08 O:DDEt00 424E-30 a.00E+QO-
76-44-8 litachlor 7.56E-04 6.72E-04 I.03E-08 -0,OOS+00 6:62E07 7.72F,17 2.02E-05 1.03E-08 O.D0E+00 353E-08= 7-72E-17:
8-83-1 2-Metbl ro lalcohot Isobu.lalcohol 3.49E-02 3-92E-03. t,09E-06- ..:533F-05 3.62E-03 3.99E-13 3:92E-07 I.09E-06 2.67E-06 1,81E-04. 3.99E-13

78•87-5 1,2-Dichloroane 7.67L•-03 7.70E-03 7.92E-08 0,00E-100 33913-10 3,85E-20 7;70E-06 7-92E-08 0A0F,+00 235E-1t .85E-20^:
.78-92-2 I-M roalcohol 2-Sutariol 767E-03 R63E-04^:. 239E-07 1,17F-05 7,96E-04 8.78E•14 .8.531s-08 2.39E-07 5,87E-07 3.99E-05 ,78E-14.
7893-3 Methlet7ilkeione MEK,2-Dntanone 7:67F-03 3,05E-03 1.866-07 4A5EA7 3.23E-04 3;59E-]4 .3:05E^06 9^86E-07 2-02F-08. L63F-05:.. ,59E^34^^
9-00-5 3,1,2•Trichloroethane 7.67F<03 7,66F.^43 8.33E-08: 0.00E300 1188E•08 2.6bE-18 7-66F•U7 8-33Pr08 0-00E#00 1.24E-09 .66F-18.

79-01-6 Rilehloroetlilene 7-67E-03 7.68E03 7,78E08 0.00Et00 G33E-12 4.37G22 7,68E=07 7-78E-08 o:00Ft00 .37E-22:.
9•09-4 Pro ionic acid 3.49EXf2 3.49E-04 2-44E•06 1,12E-02 7.58E-03 4:77E-12 3:49E-08 2-44E•06 5-58F-A4 3 77F-12:
9-10-7 2-Pratoicacirl 3,49E-02 3.49E-04 2A4E-06 1,12E•02 7;58E-03 4:77E•12 3:49F-O8 2-44E-06 558F-04 3.79E•04 :77E-12^
9•26•9 Metb.lacetate 3-49E-02 2A1E=02 6A8E-07 1.03E.07 3;50F-04 3,94F-14 2:41F-06 6:48FA7 5.13E-09 1,80E=05 ,94E-14'
9-34-5 1,1;2,2•Tcttachloroethane 7:67P•-03 7,19F-03 9.69E-08 7-45E-13 2:99E-06 3:51&16 7:14E-04 9,69E-08 3.731r14 1-61E-07 ,51E-:ib^

8001-35-2 Towt hene 2.67F-04 2,34E•05 1,20E-08 8.46E•07 4.t1E-05 5:47E-14 1.06P:15 l.20E•14 4;81F-16 7.14E-1fi .73E^-19
82=68-8 PGI3Nor uintobenzene) 3.49E-02 i.39E-02 8,478-07 1,84F•06 1,47E-03 I^^.63E-13 8.32E-05 8.47F107 9,20F-08 7,42F-05 .63E^..

1

83-32-9 Aceiiahthene
^^

3-49E-02 2,97E-02 5.30E-07 S 16E-09 7.90E 05 9.06E-15 1-78G04 5.306-07 2,58F,410 4-14E-06 .06E^-t5^: ^.
84-66-2 Dielti lhihalate 3-49E-02 397E-04 191E-06 530&03 6.33E-03 6.97E 13 7.94E-09 1.92Edt6 2.65E-04 3.17E.04 .97E-13^.
84-74-2 Dibutihthalate 3.49&02 1.07E-03 L89F-06 1,84E-03 6;66E-03 8:85E-12 1.63E-16 I 89E-12 1.04F-12 6.43E-14 .42E•I7.
85-0i-8 Phenathrene E-02 139E-62 8A7E-07 4 84&06 1:47E 03 1,63E-13 $.32E•OS 8,47E07 9,20EA8 7.42E-05 ;63E-13

.68 - 7 49E2
^

.07F03 1:89F06 ]:84E-03 6.66E3 B:SSE-I2 1.63E•16 1.89E-12 I.04E•12 6.43E-14 :42E-17
8(i-73-7 Fluorene .3.49E-0 2.41F-02 6.48E-07 1.03E-07 3.50E-04 3.94E-14 L.I0E-12 6.48E-13 5.82E-17 267F-14 97E-:l9 .
87-68-3 Hexachlorobutadiene 9.67E-0 7-70E-03 7.79E-08 b.00E?00 1.02E•I2 3A4E-22 3A8E-05 7.79E-08 0.00E+00 I 67E-13 44&22
87-86-5 Pentachloroheno) 6,86E-03 7,54E-i3 1.29G-07 2182F-0fi 1.14Ci-03 3.43F-04 54E-13^
88-06-2 2^,4,6-Trichloro henof 5.03F-03 3.82E-t2 1.39E•05 1:42E06 1.27E-05 2.52E-04 82E^-12.3.82E-12
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Table 13 Summary of Organic Constituents Emission Rates for#he WTP

Feed : -Unabated$treams AbatedStreaanw

CAS # COPC FRPId PVPOF PJV04..: LMP06 DMP06 PJV32 PVP12 PJVII LVP26 HOP33.. .:PJV34

WTPFeed
PTVessel PT LAW HLW HLW PTVessel PT LAW HLWHLW

.... .

Vent RFD/PJM : '. Melter . .: Melter PJM/RFD Vent RFD/pJM Melter Melter PJM/RFD
See See 6eC seC SCe &Ce seC see see.:.: see'..I see

88-72-2 2-Nitrotoluene 7.67E-03 1.08E-03 23113•07 6.90E-06 7,28E-04 8.02E•14 5.39E-08' 2:31E-07 3:45E-07. 165E•05 8,02E44
88?75-5 2-Nitrohenol .3:49E-02 4.90E-03: 1.05E,06 314E-05 3.31E-03. 3:65E•13:. 73SE-05 1A5E-06 1.57E-06 1:66E-04.. : 365E-13
88-85-7 2-sec-Du :l-4,6-dinitra henol Dinoseb 3-49&42: 4.0813-04 3.20F•06 188E-02 9.69E-03 1.29E-11 1.86E-14 3.20E-12 1,07E-11 6:94E-14. b:43E-17
88-89-1 Picricacid 3149F02 .6:84E-08 1.03E-05^: 331E-01: S.46L-03 1;12E11 1!04E30 t.03E7t 9.88E-10 S34fi-14 '^:GIEt7
91-20-3 Na hthalene 1:16E-03 19;IOE-03 1,45E=0$ O.00E+00 2:77E-07 3:32F 17 5:4E-06 1,45E-08:: .O:OOEi00 1.52E-08: 3:32E-17

.91-22-5 uinoline 349E=02 9.48E-04 I45E-06: 1.18E•03: :5:29E-03 5.$2E-13 4:74E-08 1.45E,06 5.89E-05: .2:65E-04 5.82E-13
91=58-7 2•Chlorona thalcne 3-49E-02 327E-02. 440E-07 3:39E-12 1:36F,05 1.60B-1S: 1.96E-04 4:40F-07 1.69E,13 7-31E-07' '.1.GOF.-15
92-52-4 1,1'-BihenYl ... 3:49Ei02 3:27E-02 4AOE-07 339E-32 1:36605 1:60E-35. 6:53E-06 4.40P.=07. ..1:69E-13 231E-07 3:60E-15
9253-3 4-Niaabi hen 1 3:49E-02 2.32&03 1:42E-06 155E-04: .:5;03E-03 3.82E-12. ::1:06E-13 1,42E-12 1.45E•.13 6.63E-14 t.91E-17
3-72-1 Silvex 2;4,5-1P 3149E.02 9.958-06. 288E-06 2:40E-02 6.86E-03 7.55E-13 4:52E-16 2:88E-12 1:36E.1t 734E-14 3.77E-18
93-76•5 2,4,5-1 ..... .3:498-02 995E-06 2.88E•06 740E-02- 6.86E03 7.55E-13. 4:52E-16 2:88E-12 7.36E-1 l. 4:34E=14 3S7733-18.
94-75-7 2,4-D and esters 160Ct ed) 3.49E-02 2,15E-05 2.82E-06 2.28E-02. 6:86E-03 .754813 129E-07 2.828-06 1:14E-03 143P.-04 7.54E-13
95-13-6 Indene 3.49E-02 337E-02 3.83E-07 0.00E+00 4.00E-08 5:90E38 I:79E-05 3,83E=07 0.00Ei00. 2.75E-09 5;90EY18
5-47-6 o-Xlene 7,67E•03^ 7.70E-03 7.92E-08 -0.00E+00 3:39E-10 5:85E-20 7:70E-07 7;92E-08 OAOE:',-00 2.75E-ii 5.85E•20 11
95-48-7 o-Cresol 2-Me0t.1 hcnol) ' -.7;67E-03 2A9E-04 3.20E-07:. .^2.59G04: 1.16E-03 1c28E-13 1.041?-07 3.20&07 1.30E-05 5.82E-05 128E-13:
95-4-8 2-Chloiatoluene' .:3-49E-02 3:50E-02 3.60E-07 0.00E400 1:54E-09 2:66F I9 .1:75F-06 3.60E-07 0.00E+00. I2SE-10 1.66E-19:
95•501 aDichtatobenzenc I,3 Dichlorobenzene .7.67E-03 7:86E-03. 8.43E-08 0.00E+00. .829E-09 1:30E-18 7.86E•05. 8.43E-08 0.00F+00 6.05F.10 1 30E-18.
5-57=8 2-Chlora henol 3-49502 3.92E03 1 09E-06 5.33E-05 3.62H-03 3.99E-13 .1.96E07 1.09E=06 2.67E-06r: I.81E-04: 3 99E-F3::
5-954 2tN5-Tricldom henot 3.49E-02 9:48E-04. 1.45E-06 1.18E-03 5.29E-03 5:82E-13 349E•06 1:45E06 789E05 2.65E-04. 5 82E-i3

96-22-0 3•Pentanone 7.67E-03 5.31E-03 1-43E•07 2.26E-08. ':7.71E-05^ 8.G7P.1S 5.31E-07 L43E-07 1.13E-09 395E-06 8.67E-t5
6-69-5 Bv 3-tert-bu 1-4-halrox -6-meth•I• lien Isuif'ide 1A9U02 3:50E-02 160E-07:: 0:00H+00 .134E-09 2.66E-19 t:59I3^12 160E-13 0.00E+00: ..2.69E-I8: 133F-24

98-51-1 tertdiu ltolucme. . 3:49E-02 351E-02 3.53E-07 -0,00E+00 2,19E-13- -:1,13E-22 1.75E-06 3.53E-07 0.00E+00 5.4E•14 3.13B-22:
8-82,8 CUlaette 3:49E-02 3.50-02 3-54E-07' .0.00LM00 5.34E-12. ...1:77E•21 1.75F•06 3;54E•07 [OAOE-t00 857E13 1.77E-21:

98-83-9 a ha-Metti Ist ene 7:67E-03 7.70E-03 7-92E-08: f! 00E+00 3.39E-10 5:85E-20 3.85E-05 7:92F--08 O.ODEc00 2.75E-I 1:; 5:85H•20:
98-86-2 AcetoNenone 3:49E-02 4.18E03 1.07E-06. 449E-05 153E-03 .3:898-13 209E-05 1,078-06 2:25E-06 1.77E-04.. 3.89E-13:
98-95-3 Nitrobenzene 3.49E-02 4.90E03 1.058-06 .::314E•05 131E-03 165E-13 2.45E-07 1.05E-06 1:571306 1:66E-04 3.65E-13:
C,o tabarPC6's
31508-00-6 2;44',S-Pentachlorob hen 1(PBC118 8.12F•06 418EO5 9.56E-10 391E-14 4.78E-0$ 8.20E•17 1.906.15 9.56E-16 2.22E23 390E-17 4.1oF,-22'^.
32598-13-3 3;3'.4,4'-Tetraahlomkii en I(7'CR : .. 8:72EF06 4.18E-05: 9456E-10. 3 9I E-14 4.78E-08. &20E-17 1;90E-15 9.56E16 2.22E•23.. 3-90E-17 4:10E-22
32598-14-4 2,J;3;4;4-Pentschlorobi henviPCB105) 8:72E-06 4t18E-05 9,56E-10^ 3.9IE•14 4.78E-08 8.20E-17 9.90Et15 956E-16 222E-23:. 3.90L 17. 9a0E-22
32774-16-6 33',44'55-Hezachlorab'x lten 1 8.72E-'06 4.i8E-05 9:56E-10! 3.91E-14 4:78&08 8:20E-17 I:90F-15 9:56E-16 2.22E-23.. :.3.90E J7 4:10E•22
35065-29-3 2,2',34,4'55'-Fletpctilombi hen 1 8:72E-06 4.18E-05. 956E10r 3.91E-14 4,788-6T 720E-17 1;90E75 956316: 122E.23. 3.90E 17: 4:10E-22
35065-306 2,2,3;3;4,4;5-He tachlombi hen1 8:72E-06 4.28E-05 9.56F-10 191E-14 438E08 8520E-17 1.90E-15 9:56E-16 2.22E-23 190E•17: 4:10E-22
38380-08-4 2,3;3',4;4',5-Hexaclilorobi henlPCI3 157 8 72E-06 4.18E-05 9.56E-10 3.91E-14. 478E-08 8:20E-17 1:90E-15 9.56E46 2.22E-23 3.90E-17. 4:10E-22
39635-31-9 2;3;3',4,4',5,5'-Htachtorobitehl 8.72E-06 4.18E-05 9,56E-10 391E-14 4.781308 8:20E•17 L90E-15 9.56E-16 2.22E-23 3.90E-17 :4a0E-22..
52663472-6 2,3',4,4';5,5'•Hexachloioblhenl 8.72[66 4.i8E-05 9-56E-10 391E•14 4;78Lv08 8:30&17 1190E-15 956E-16 2.22E23: 390E-17 ^4.10ii-22^
5746$-28-8 3',4;4'„T.'Yentacldorobi hen I. .8.72F96. 4:I8E-05 9,56E-i0' 3.91E-14 4178E-08 8.20E-i7 1.90k-15 9561-16 2.22E-23 3.90L-17. 410E22:
5510-44-3 2'3,4;4;5-Pentachlorobi hbi 1 8.72E-06 4.18E-05: A96Ed0 : 3.91E14 4-78E08 8:20E=17 1.90E•15 9.56E-16 2<22E-23 3.90E.t7 .470F-22.

6978T:90-7 2,3,3'>4,4',5'-Hesaehlorobihen=1 8.72F-06 A:18E-05 .9.56E•70. 3.91E-34: 4-78E-08 8.20E-J7 L906-15 9;56E-I6 2.22E•23 3.90E-17 4:10F-22
70362-50-4 1,44',5-Tetrachtorobien1. 8.72&06 A;18E•OS 4.56E-30 :3.91E.14 A:7$E:08 8.201:•17.. ..1.90E-15 9.56E16 ^2.22E23 3.90E-17. 4;10E-22
7447237-0-.̂ .;3,4;4,5•Pantachlorobi hen P 8.72E-06 4:18E•05 9.56F-10 3.91E-14 4.78E-08 8.20E-17 1-90H-15 A.56E-16 2.22E23 390E-17 .4;IOE-22^
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Table 14 Estimated Inorganic COFC Emissions

Feed UnabatedStreams . AbatedStreams
...CAS. FRPI4 PVPOI PJV04 LMP06: HMP06 PJV32 PVP12 PJV12 LVP26°. : HOP33 PJV34

Number
Compound

..
WTP Reed

PT Vessel
.. Vent

PT
RPD/PJM

LAW
Melter

HLW
Melter

HLW
PJMtRFD

PT Vessel
Vent

PT
RFDIPJM

LAW
Melter

HLW

Melter

HLW
PdMlRFD

g/sec g/sec see g/sec glsec ::. g/sec sec sec sec g/sec sec
7440-22-4 Silver 8:96E-02 6.83E-07 6:26&06 6.70E-04 2.41E-03 1:03E-11 5.13E-15 6.26E-12 3:72E-11 1:34E-12 5:£5E-£7
7429-905 Aluminum 1:28E+01 1.42E-04 1.14E-03 1,83E-01 2.77E-02 3.11E-10 1:06E•12 1:14E-09 2:29E-09 3!87E-12 1;55E-15
7440-38-2 Arsenic 9:52E-02 1,79E-04 143E-03 6:34E+00 3:29E+01 439E-08 1_34E-12 2:43E-09 3':30E-07 131E-08 119E•13
7440-42-8 Boron 2:76E-01 5;11E-06 3.74E-05 6130E-01 6.47E-02 1:02E-10 3:84E-14 3:74E-1l 1:05E-08 1:20E41 5.12E 1b
7440-39-3 Barium 5:80E-01 3:42E-06 3.59E-05 2.07E-04 5:65E-03 6:3313-11 2>56E-14 3:59E-11' °1.05E-12 3;20E-0 3:17E-16
7440-69-9 Bismuth 4;16E-01 189E-06 2:75E-05 6:37E-04 3156E-03 4.01E-1 I 1d42E-14 235E-11 4.08E-11 2:29E-12 2(01E-16
7n-4O-702 n

a
i, ....

..Ciu.u
.rnn,nn

^.^c.:=w
woar^ n^
w;owrrvN

1n`r. °`
^,wn-v4

...- °.
^:^4n-v^

.^
I^,^A E-v

..
G

,:....,.,.
t:JtC-IU

,...-
J44C-IG .

3-. ^"•^J:l^tlb- -6E.09U8
.,.,_
4Ikr12 .-6.6^}E-16

7440-43-9 Cadmium 1>30E+00 9:50E-06 1i09E-04 7.45E-02 6,94E-02 1:58E-10 7:13E-14 3:09E•10 2191E-09 2:47E-II 7:89E-16
16887-00-6 Chloride 2;72E+00 3:06E-05 2:72E-04 4.21E-01 4:23E-02 1:22E-10 2.3013-73 2172E-10 7.01E-09 7c87E-15 6:08E-16
18540-29-9
7440-50-8

Chromium (hexavalent)
Coer

1:80E+00
8:26E-02

1,66E-05
6;47E-07

1.65E-04
5.74E-06

1.57E-02
1:05E-04

2:42E-03
3^_09E-04

2!72E-11
6,57E-12

125E-13
4186E-15

1.65E-10
5:74E-12

1:93E-09
6:05E-12

3:30E-12
F70r13

1:36E-16
3<29E-17

16984-48-8 Flouride 3166E+00 3c53E-05 3.61E-04 6.51E-01 137E-01 3.30E-10 2:65E-13 161E-10 1309E-08 2:54E-14 1.65E-15
7439-89-6 irori 4:5113+00 3:36E-05 106E-04 1:08E-01 1i85E-02 3.92E-10 2:52E43 3.06E-10 1.35E-09 .-.2:58E-12 1;96E-15
7434-97-6 Mercu ry 1.70E-02 1:40E-06 1:92E.05 151E-02 2:6513-01 3:36E-10 1:40E-06 1:92E-05 6:99E-05 1;26E-05 3:36E-10
7440-09-7 Potassium 1E18E+01 1;25E-04 1_10E-03 5:54E-01 6:19E-02 202E-10 .9:39E-13 1.10E-09 2:72E-08 3,04E-11 t:01E-15'
7439-93-2 Lithium 6:26E-02 7:36E-07 7i81E-06 1:10E-01 5i58E-03 957513-12 5:52E 15 4181E-12 6:53E-09 132E-12 4s88E-17'
.439-95-4 Ma esium 33 1E-01 I:83E-05 2.31E-05 4:09E-02 1:34E-03 2:84E-11 1C38E-13 231E-11 1.02E-09 3,73E-13 1.42E-16
7439-96-5

7440-23-5

Ivtan anese
Sodium

1.25E+00

4.02E+01
1(02E-05
4:88E-04

902E-05
3.92E-03 -

539E-03
'-3.69E-01

1. 14E-02
6:39E-02

9:96E-1I
7:19E-10

7:62E-14
3:66E-12

9;02E-11

3:92E-09
8.98E-11
3:55E-08

112E-12
5:15E-11

498E-16
3:59E-15

440-02-0 Nickel 5:87E-01 3:87E-06 4:53E-05 3:01E-03 168E-03 172E-l i 2i90E-14 4,53E-11 1;27E-10 1573E-12 1786E-16
14797-65-0 Nitrite (:56E+01 1:44E-04 1,42E-03 0:00E+00 0;00E+00 206E-10 1;08E-12 1.42E-09 1=34B-12 1;37E-15 1.03E-15
14797-55-8 Nitrate 4:66E+01 7:70E-04 7:49E-03 000E+00 0,00E+00 1:42E-09 538E-12 7:49E-09 6.98E-12 9:58E45 7:11E-15
14280-30-9 Hydroxide 5C84E+01 4(21E-03 0:00E+00 0;00E+00 1,78E-09 432E-12 4:21E-09 3`21E-12 1:19E-14 8:90E-15
7723-14-0 Phosphorous 0.00E+00 6.41E•£1 2!84E-12 7:73E-02 1;716-02 1.05E-17 4i81E-19 2.84E-18 3:86E-07 8.56E-08 5t27E-23
7439-92-1 Lead 3,68E-01 2:68E-06 2:98E-05 1,06E-03 7:90E-04 1:68E-11 2.01E-14 2:988-11 7:66E-11 5:73E-13 8:40E-17
14265-442 Phosphate 1:16Et01 1:45E-04 1.04E-03 0:00E+00 0.00E+00 2:10E-10 1.09E-12 1.04E`09 9!48E-13 1;40E-15 1:05E-15
3705-05-5 Total Sulfur 0.00E+00 1.44E-07 8.60E-12 0100E+00 0:00E+00 1:438-17 1:08E-15 8.60E-18 1:06E-02 1c41E-02 7:17E-23
440-21-3 Silicon 2;35E+00 2;61E-05 1.74E-04 4:20E-01 4:27E-02 2:93E-10 1:9613r13 .1:74E-10 7:00E-09. .:.7.94E-12 1:47E-15
14808-79-8 Sulfate 5;87E+00 5.91E-05 5.40E-04 0:00E+00 0:OOE+00 6:84E-11 4:44E-13 5:40E10 5,16E-13 4,56E-16 342E-16
7440-24-6 Strontium tota1} 7.14E-02 2:93E-07 4,56E-06 6.38E-05 6;57E-04 7:37E-12 2:20E-15 456E-12 7;98E-13 9.16E-14 3:68E-17
440<66-6 inc 9:56E-02 I41E-06 1.07E05 1:.42E-01 9.75E-03 1:85E-II 1.06E-14 1.07E-11 3.23E-09 2.47E-12 9:23E-17
440-67-7 2irconium 1:91E+00 1:11E-05 1.18E-04 4.32E=02 .6:23E-03 1:94E-10 836E-14: 1.18E-10 7:20E-10 1.16E-12 9:72E-16-
7440-41-7 Be. lhum £:29E-01 7150E-07 7,93E-06 2.89E-03. 4:19E-04 1.31E-1I 5.63E-15.. 7.93E-12.. .482E-11 .7.80E-14 6:55E•17
57.12-5 C nide 3r17E+00 3:94E-05 2.83E-04 6.46E-02 1-43E-02 5:73E-17 2.96E-13 2:83E-10 258E-13 3.82E-16 2.86E-16
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Table 14 Estimated Inorganic COPC Emissions

24590-NRP-RPT-PO-03-008, Rev4
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Feed UoabatedStreams AbatedStreams

CAS FRP14 PVPOI PJV04 LMP06 HMP06 PJV3Z PVP12 PJVII LVP26 SiQP33 PJV34

Number
-^ompound

W'1'P Feed
PT Vessel

Vent
IT

RFDfPJM
LAW
Metter

IiLW
K9eiter

HLW
PJM(RFD

PT Vessel
Vent

IT

RFD/PJM

LAW
Metter

T11.W
Metter

I41,W
PJM/RFD

7440-48-4 Cobalt 8:92E-01 4.60E•06 5.42E-05 532E-05 4.42E-03 9:41E-II .3.46E-14 5.42E-11 4:16E-12 3.4613-12 4:70E-16
7439-98-7 Molybdenum 1;29E+00 5:82E-06 8:50E-05 1:96E-03 1:10E02 1:24E-10 4.37E-14 8.50E-11 1,26E-10 7.08E-12^ 6:21E-16
7440-16-6 R6odiurn 158E-01 1s50E-06 1:59E-05 5:78E-03 8:39E-04 2;62E-11 1:13E-14 1:59E-1 i 9.64E-11 4.56E-13 1:31 E16
7440•36-0 Antimon 1.66E+00 7.67E-06 1.11E-04 2:76E-03 1:40E-02 1:58E-10 5.76E-14 1:41E-10 3.40E-10 1 .72E 11 7.89E-16
7782-49 2 Selenium 1.03E+00 9:92E-06 1:01E-04 1:83E-01 3:87E-02 9.37E-11 7:45E-14 1>01E-10 3:05E-09 7:21E-15 4.69E-16
7440-31-5 Tin 1:03E-02 5.21E-08 7:06E-07 122E-05 3.42E-05 833E-13 3.91E-16 7.06E 13 1.53E-13 5:47E-15 4:16E718
7440-25•7 Tantalum 5:95E-02 3:47E•07 3:66E-06 1:33E-03 1.94E-04 6.05E-12 2.60E-15 166E-12 2:23E-11 3.60E-14 3.03E-17
7440-28-0 Thallium 8:93E-01 8:61E-06 8.79E-05 1:59E-01 3:36E•02 8-13E-11 6:46E-14 8.79E-11 2:65E-09 6.25E-15 4.07E-16
440-61-1 Uiani um 2.77E+01 2.44E-04 2.03E-03 4.98E-02 8:93E•02 1.90E 09 1!83E:12 2:03E-09 614E-10 1.25E-I 1 9.48E-15
440-62-2 Vanadium 6s34E-02 2.87E-07 4;19E-06 9.64E-05 5.43E04 .6:1213-12 2.15E-15 4.19E-12 5:18E-12 3.49E-13 '..3:06E-17
7440•33-7 Tutt sten 4:75E-01 2.77E-06 2.93E•05 1.07E-02 1:55E-03 4.83E-11 2.08E-14 2:93E;11 1,78E-10 2:88E-13 2142E-16
7440-65-5 Yttrium 3.17E-01 1:17E-06 1:95E-05 8s09E-05 3.12E-03 3:51E-1 I 838E-15 1:95E-11 1,01E-12 4.36E-13 1:75E-16
30-08-0
10I02-43-9
10102-44-0
7446-09-5

Carbon monoxide
Nitrie 4xide .:.
Nitro endioxide
Sulfurdioxide::

0:00E+00

0.00E+00
0:00E+00
.0.00E+00

7.58E-22
3.71E-27
2!73E-21
1:40E-23

5:55E-22
5:77E-27
155E-28
4(51E-27

637E-01 :
.2:24E+01
3.13E+00
1.28E+00

1.05E-01:
433E+00
6.05E-01
1.69E-01

1.68E-27
1147E-32
2.69H-32
[2:98&33

.2l09E-23
I .60E-28
1:07E-18

3E-24

5:58E-22
5:58E-27
2:35E-28
1,34E•24

6:37E-02
9:34E-01
1:30E-01
1.06E-01

1:05E-02
2:17E-01
3:03E-02
.1.41E•01

3:74E-22
6:99E-39:
3.38E-44
-0.00E+00

7664-417 AmmomalAriimonium

Total

0.00E+00
2::671:+02

1:60F.-03

5:25E•03

1:32E-OS

2:$3E-fl2
3:58E-03

3:85E+01
5.75E-02

3.93E+01
5:99E-11

`539E-08

5:32E-04

5:33E-04

1:35E-05

3:28E•05

3:27E-02:
.1;28E+00

1.89E-02

4:31E•01
9:75E-II

.4.34E-10
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.. . . . . .. . . 24590-WTP-RPT-PO-03-DO8,Rev 0
Integrated Emissions Baseline Report for the Hanford

Tank Waste Treatment and Immobilization Plant

Table 15 Estimated Radionuclide COPC Emissions

Feed .. : Unabated Streams Abated Streams
FRP14 PVPO1 PJV04 LMP06 HMP06 PJV32 PVP12 PJVII LVP26 11OP33 > PJV34

CAS Number Compound

WTPFoed
PT Vessel

Vent
PT

RFD/PJM
LAW

Metter
HLW
Melter

IILW

PJM(RFD
PT Vessel

. :: Vent
PT

RFD/PJM':
LAW

. Metter`

IiLW

Metter
HLW

PJM/RFD

CUd Ci/fl CUd CUd CUd CUd CUd Cild CUd Citd CUd
14596=10-2 Amerieituri-241 9:62E+02 338E-03 5.81E-02 6.53E-03 4,83E+00 1;02E-07 2.54E-11 5:81E-08 8,17E-11 6.74E-10 5:12E-13
14762-75-5 Carbon-14 1.08E+00 1:38E-05 9.84E-05 9t17E-01 1.62E-01 1:62E-11 1:38E-05 9:84E-05 9:17E-01 1,62E-01 1.:62E-11
10198-40-0 Cobalt-60 1;0813+02 5:57E-04 6:57E-03 6f51E-03 5;37E-01 1. 14E-08 4a8E-12 6F57E-09 5108E-10 4:20E-10 3170E-14
15757-87-6. Curlum-243 3,20E+01 1:61E-04 1.93E-03 .1,74E-05 .1-61E-01 3:41B-09 1:21G12 19313-09 .2.17E-13 2.24E-11 1:71E-14
13981-15-2 .:. Curium-244 740E+01 1:21E-04 1;45E-03 1.87E-05 121E-01 156E-09 9f08E-13 1:45E-09 2134E-13 1^68E-11 3:28E-14
10045-973 Cesium-137 9:28E+04 6:03E-01 7:62E+00 4:64E-01 3,20E+03 1.36E-05 4:53E-09 7,62E-06 122E-08 2-22E-06 6:81E-11
14683-23-9

15585-10-1
E!.o ium-152
Euro ium:154

1.01E;-01
532E+02

5:53E-05
2.10E-03

7.74F.04
3:50E-02

2.28E-02
7F55E-02

2:50E-02
2:80E+00

594E-30
.5:93E-08

4:90E-13
1:55E-11

7.74E-10

3550E-08
2:85E-1"v
9:45E-10

3,91E-12
3.90E-10

2:97E-15
2:97E-13

14391-16-3 Euro ium-155 338E+02 1:36E-03 113E-02 1:30E-01 1;57E+00 3;33E-08 1,02E-11 2:13E-08 1.63E-09 2;19E-10 1;66E-13
1 4028-1 7-8 Tritium 1.43E+01 3130E-01 830E-04 4.49E-01 5.03E+00 6O1E-09 163E-01 8>30E-04 6:37E-02 5.00E-01 6.01E-09
15046-84-1 Iodine-129 1:42E-02 2s19E-07 1.30E-06 1:07E-02 4?41E-03 1:38E-12 6,57E-08 1;30E-06 8:90E-05 3.67E-06 138E-12
13981-37-8 R'ickel-63 5:96E+01 168E-04 3:92E-03 9;37E-02 5:84E-01 5.91E-09 2.015-12 3:92E-09 3:97E-09 2:75E-10 2.96E-14
13994-20-2
1398146-3

Na tuniurn-237
Plutonium-238

7:93E-01
3;74E+00

4t02E-06
1.32E-05

4,798-05
2:26E-04

181E-05
179F,05

3:97E-03
1;88E-02

8;42E-I1
3:988-10

3:02E-14
9:99E-14

4.79E-11
126E-10

3;51E-13
4:74E-13

5:5413-13
2c62E-12

4i21E-16
1:99E-.15

15117-48-3
14119-33-6

Piutonium-239
Plutonium-240

3i32E+01
1:83E+00

1;17E-04
6:52E-06

2:01E-03
1.11E-04

4'43E-04
7.63E-05

1266E-01
9:12E-03

3:53E-09
1.9411,i0

8i78Er13
4:89E-14

2:01E-09
1:11E-10

5,54E-12
9.5513-13

2c32E-11
1:27E-12

1:76E-14
9:68E-16

14119-32-5 Plutonium-241 2,35E+02 8.27E-04 1;42E-02 1i89E-03 2:50E-08 6:21Pri2 1:42E-08 2,36E-11 1.65E-10 1:25E-13
14234-35-6
1575-94-3

Antimon -125
Samarium-151

4:18E+02
2f02E+03

1:93E-03
7127E-02

2:79E-02
1:5313-01

6:99E-01
43213+00

3:52E+00
3E80E+00

3:96E-08
1c23E-07

1.45E-11
9:55E-11

279E-08
1z53E-07

8.59E-08
5:41E-08

4i33E-09
8t09E-10

1.98E-13
6:15E-13

15832-50-5 Tin-126 118E+00 1:11E-05 1i50E-04 161E.03 831E-03 1`76E-10 8:31E-14 1:50E-10 3.27E-11 1t16E-12 8i81E-16
10098-97-2 Strantium-90 1€10E+05 4>0513,01 6(77E+00 2.82E+01 1.08E+03 1:21E-05 3:04E-09 6:77E-06 3,5311-07 1:51E-07 6.06E•11
14133-76-7 Technetium-99 1t87E+02 1:53E-03 1.84E-02 3.75E-01 932E+01 1:43E-07 1. 15E li 1:8413-08 2:41E-08 5:98E-08 7.17E-13
440-29-1 Thorium=232 1,056-02 7.05E-08 7.03E-07 9.67E-06 43 1E-05 9:13E-13 5:29E-16 7.03E-13 1:21E-13 6:01E15 4:57E-18
13968-55-3 Uranium-233 4:91E-02 5:73E-07 4.25E-06 1;79E-04 6;64E-05 1,41E-12 4:30E-15 4:25E-12 2:25E-12 9:26E-15 7!041i18
13966-29-5 Uranium-234 5.79E-02 4:81E-07 4.24E-06 1;04E-04 1:86E-04 3.95E-12 3.61E-15 4:246-12 131E-12 160E-14 1:97E-17
15117-96-1 Uranium-235 3:56E-03 152E-08 2=44E-07 4:03E-06 1538E-05 2:93EJ3 1L896-16 2;44E-13 5.05E-14 1,93E-15 1:476-18
13982-70-2 llranium=236 3.75E-03 4.08E-08 3,13E07 1 .21E-05 6:68E-06 1.42E-13 3t06E-16 3:13E-13 1:51E-13 933E-16 7.09E-19
7440-61-1
10098-91-6

Uranium-238
Yttrium-90

3.67E-02
1.42E+05

3:26E-07

5.23E-01
2-78E-06
8:74E+00

717E-05
3:62E+01

1:07E-04
1;40E+03

2`26E-12

1:57E-05
2.45E-15
393E-09

178E-12
8:74E^06

9:72EE-13
4.52E-07

1:49E-14
t:95E-07

1.13E-17
7:84E-11

13967-48-1 Ruthenium-106 1.67Et01 1:61E-04 1.64E-03. 2.97E+00 6:29E-01 52E-09 L21E-12 1:64E-09 4:96E-08 1:17E-13 7:618-15
13967-70-9 Cesium-134 1.20E+01 7.80E-05 9:86E-04 603E-05 4:15E-01 L77E-09 5.86E-13 9:86E-10 419E-12 2.88E-10 8(8613-13
13981-97-0 Barium-137m 115E+04 8.13E-02; 1.03E+00- '.6.28E-02 4.32E+02 1,84E-06: 6:10E-10 2:03E-06 .4:36E-09 3s0013,07. 9:22E-12
13982-10-0

I I

Plutonium•242 5:50E-03 1:94E-08 3.32E-07 438E-08 2.76E-05 5,86E-13 1,45E-16 3.32E-13 549E-16 3:85E-15 2:93E-18
13982-63=3 Radium-22G ^ 5:81E-04.' 3:38E-09. 3.5$E-08 t.301i-05 1,89E-06 5:91E-14 2.54E-17 .3.58E&14 .117E-13 .3.52E-16 2.95E-19
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. . . . . 24590-WTP-RPT-PU-03-008,Rev0
. . . . IntegratedEmissionsBaselineReportforttieHanford

Tank Waste Treatment and Immobilization Plant

Table 95 Estimated RadianuclideCOPCEmissions

Feed Unabated Streams AtiatedStrea ms
FRP14 PVPOl PJY04 LMP06 HMP06 PJV32 PVP12 PJVtI LVP26 .IIHOP33 PJV34

CAS Number Compound

WTPFted
pT'4ressel

Vent
PT

RFDJPJM
LAW
Melter

IILW

Melter
HLW

PJ7411RFD

PT Vessel

Vent
PT

RFDIPJM
LAW

. :'.Melter
HLW
Melter

HLW ;'.
PJMtRFD

1 4 15 8-29-3 Uranium232 5:20E-01 6:5913-06 4:49E-05 13013-03 7:04E-04 1,50E-11 4.95&14 4.49E-1I 2;38E-11 9,83E-14 7;48E-17
14331-85-2 Protactinium-231 6:46E1,00 3s76E-05 198E-04 1.45E-01 2;10E-02 6:57E-10 2>82E-13 3:9813-10 142E-09 3.91E-12. 3;28E-15
14336-70-0 Nickel-59 8.68E+00 3:90E-05 5:70E-04 1;35E-02 8.50E-02 8.62E-10 2.93E-13 5.70E-10 5:74E-10 4.0113-11 43 1E-15
14952-40-0 Actinium-227 2.94E+00 1.71E-05 ];81E-04 6.58E-02 9:56E-03 2:992-10 1.28E-13 1s81E-10 1.10E-09 1:78E-12 1.49E-15
14993-75-0 Americium-243 1:51E-01 5:31E-07 9;1213,06 1.02E-06 7;58E-04 1.61E-L1 3.98E-15 9:12E-12 1.2713-14 1:06E-13 8;042-17
15262-20-1 Radium-228 6.08E-01 3:54E-06 3.74E-05 136E-02 1;98E-03 6:18E-11 166E-14 3:7413-11 2:27E-10 3.68E-13 3,09E-16
15510-73-3 Curinm-242 6;19E-01 .3:122.06 174E-05 3.35E-07 3;11E-03 6:60E-11 2.34E-14 3.7413-11 4.20E-15 4:34E-13 330E-16
15594-54-4:..: 1fiorium-229 2.53E-02 1169E-07 1:6913-06 2:32E-05 1.0413-04 2:21E-12 1:27E-15 1t69E-12 2:90E-13 1.45E-14 lJ0E-17
15751-77-6 Zirconium-93 2.09E+01 1:22E-04 1:28E-03 4.68E-01 6:80E-02 2'a12E-09 .9.1213-13 1;28E-09. 7.81E-09. ..1;26E-11 1.06F-14
7440-U3-],.: , PSobium-93m .1:88E+01 1,09E-04 1.16E-03 4.22E-01 6:12E-02 1;91E-09: 8:22E-13 1;16E-09 7.03E-09 L14E-11 9.56E-15
bcas# .. Cadmium-713m 520E+01 3:7913-04 434E-03 2.98E+00 2.79E+00 6.37E-09 2:85E-12 4:34E-09 .1:16E-07 9:91E-10 319E-14
oc s#F Selenium=79 4;82E-01 '4:fi4E-06 4.74E-OS 8.57E-02 1.81E-02 439E-11 3.49E-14 434E-11 1t43E-09 3.37E-15 2:1913-16

Tatal 3:62E+05 1.97E+00 .2.45E+01 7;92E+01 6.23E+03 4.38E-05. 2.63E-01 9:54E-04 9:81Fr01 6.62E-01 b:25E-09: 1

Page 72



Table 16 WTP PIC Emissions

CAS Registry
Number Compounrl PT Stack

Flowrate (g/sec)
LAW Stack

Flowrate (sec)
HLW Stack

Flowrate (g/sec)
100=02-7 4lvttrophenol 1.75E-05 3,09E-05 7:81E-06
100-44-7 Benz lchloride 2.33E-06 412E-06 1.04E-06
100-51-6 $e lalcohol 1;75E-05 3.09E-05 7.81L-06
100-52-7 Benzaldehyde 1.75E-05 3.09E-05 7.81E-06
101-77-9 4,4-Meth leoedianiline 1:75E-05 3.09E-05 7.81E-06
103-33-3 Azobenzenei 1.75E-05 3.09E-05 7;81E-06
103-65-1 n-Pr 1 benzene ]socumene 233E-06 4.12E-06 1:04E-06
104-51-8 n-13u lbenzene 2.33E-06 4.12E-06 I:04E-06
105•67-9 2,4-Dimetb henol 1:75E-05 3.09E-05 7:8I,E-06
106434 4-Chlorotoluene (-Tol 1 chlor de 2:33E-06 4.12E-06 1:04E-06
106-44-5 -Cxeso] 4-Meth 1 heriol 1.758-05 3.09E-05 7.81E-06
106-47-8 Chhloroazuline 1.75E-05 3.09E-05 7:81E-06
106-49-0 -Tolixidine 1:75E-05 3.09E-05 7.81E-06
106-51-4 inona 1.75E-05 109E-05 7;81E-06
106-89-8 E iclilorohflrin 1-chloro-2,3-, ox ro ane 2.33E-06 4,12E-06 1;0413 06
107-19-7 Pro at lalcohol 2,33E-06 4,12E-06 104E-06
107-21-1 Eth lene 1 co1 2.33E-06 4.12E-06 1:04E-06
107-98-2 Pra lene'lcolmanometh lether 1.75E-05 3.09E-05 7.81E-06
108-60-1 Dichlatoiso l ether 1.75E-05 3.09E-05 7.81P-06
108-67-8 1,3,5-Trimeth l benzene 2.33E-06 4.12E-06 1,04E-06
108-86-1 &romabenzeiie Phenlbromide 2:33E-06 4,12E-06 1.04E-06
109-77-3 Malonoditrile 2.33E-06 4.12E-06 1.04E-06
109-86-4 2-Methoz thanol 1.75E-05 3.09E-05 7.81E-06
110-80-5 2-Ethox etlianol 1.751r05 3109E-05 78IE-06
I11;15-9 Eth lene glycol monoethyl ether acetate 1.75E-05 3.09E-05 7.8IE-06
1I1 I4 4 Bis 2-chlaroekh I ether 1.751 OS 3.09E-05 7:81E 06
111-11-1 Bis 2-cbloroethox ethane 1,7513-05 3.09E-05 7:81E-06
1120=714 1,3-Pr anesultone 1.75E-05 3.09E-05 7:81E-06
119-90-4 3,3'-Dimethox benzidi.ite ortol -diainsidine 1=75E-05 3.098-05 78,1E-06
121-14-2 2,4-Dinitrotoldene 1:751:-05 3.09E-05 7,81E-06
122-66-7 3,2-Di hen'Ih drazine 1.75E-05 3.09E-05 7.81E-06
123-33-1 Maleich drazide 1:75E05 3A9E-05 7:81E-06
124-48-1 Chlorodibromometliane 233E-06 4.12E-05 1.04E-06
131-11-3 Dimeth 1 hthalate 1.75E-05 3.09E-05 781E-06
131-89-5 2-C clohex1-4,6-dinitrhenol 1.75E-05 3.09E-05 7:81E-06
133=06-2 Ca tan 1.75E-05 3.09E-05 7:81E-06
135-98-8 sec-13ut lbenzene 2.33E-06 4.12E-06 1,04E-06
145-73-3 Endothail 1:75E-05 3.09E 05 7.81E-06
256-59-2 cis-1,2-pictiloroetherie 2.33E-06 4.12E-06 1:04E-06
1746-01-6 2,3,78-Tetrachlorodibenzo dioxu (TCDD) 1:10E-11 1.93E-11 4.881°.-12
192-47-2 Benzo e ne 3:50E-06 6.19E-06 1.56E-06
19408-74-3 1,2,37,8;9-Hexachloradibenzo dioxin 1.8211-11 3.22E-11 8:12E-12
23950-58-5 Pronaznide 1.75E-05 3.09E-05 7.81E-06
25013-15-4 Methyl styrene (mixed isomers) 2.33E-06 4.12E-06 1.04E-06
3268-87-9 Octachlorodibenzo flioxln 712E11 7.61E 10 4.07E-11
35822-46-9 1,2,3,4,6;7,8-H tachlotodiben;:o .dioxin 3.65E-11 6.45E-.11 1.63P, 11
39001-02-0 Octachlorodibenzofisari 7.30E-11 1.29E-10 3:25E-11
39227-28-6 1,2,3,4,7,8-13exachlorodtbenza( ''ox n 1.82E-11 3.22E 11 8.12E 12
40321-76-4 1,2,3,7,8-Pentachlorodibenzo( )dioxin Y':82E-YY 3.221 12 8.12E-12
41851-50-7 Clilorac clo ntadiene ` 2.33E-06 4,12E 06 1.048-06
460;14-5 C ano eh 2.3313-06 4.12E-06 1.04E-06

. . . .. . . . . . . . . .. .
Page 73



Table 16 WTR PIC Emissions

24590-WfP-RPT-PO-03-008, Rev 0
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Treatment and ImmobilEzation Plant

CAS Registry
Number Compound PT Stack

Flowrate (gtsee)
LAW Stack

Flowrate (g/sec)
HLW Stack

F(owrate (g/sec)
506?68-3 C ano en bromide 1.75E-05 3.09E-05 7:81E-06
506-774 C o en chloride 2.33E-06 4.12E-06 1c04E-06
510-.15-6 Chlorobenzilate 1.75E-05 3.09E-05 7,81E-06
51207-31-9 2,3,7,8-Tetrachlorodibenzofumn 9:12E-12 L61E-11 4:07E-12
51-28-5 24-Dinitro.henol 1.75E-05 3,09E-05 7.81E-06
51-79-6 Ethyl Carbamate (urethane) 1.75E-05 3,09E-05 7:81E-O6
528-29-0 o-Dinitrotienzene 1.75E-05 3.09E-05 7:81E-06
532-27-4 2-Chloroacetophenone 1:75E-05 3.09E-05 7:8113-06
534-52-1 4,6-Dinitro-o-cresol 1.75E-05 3.09E-05 7:81E-06
5385-75-1 Dibenzo a,e'fluoraathene 3.50E-06 6.19E-06 1:56E-06
540-73-8 1,2-Dimethlh drazine 2.33E-06 4.12E-06 1:0413-06
542-75-6 1 3-Dichloro ene 2:33E-06 4,12E-06 1:04E-06
542-88-1 Dtchlorometh 1 ether 233E-06 4.12E-06 1.04E-06
55673-$9-7 I,3,4,7,8 9-H tachlorodibenzafuran 1;82E-11 3.22E-I1 8:12E-12
5711731-4 23,4,18-Pentachlorodibenza#hran 9:12E-12 1,61E-I1 4.07E-12
57117-41-6 1,2 3,7,8-Pentachlorodiben2ofuran 9:12E-12 1.61E-11 4:07E-12
57117-44-9 1,2,3,6,7,8-HexachlotiodibenzoSuran 1,46E-11 2.58E-11 6.51E-1$
57-24-9 3 chnine 1;75E-05 3.0913-05 7:81E-06
57653-85-7 1,2,3,6,7;8-H'exachlozodibenzo . dioxin 1:82E-11 3.22E-11 8.12E-12
57-74-9 Chlordane 1.75E-05 3.09E-05 7:81E-06
584-84-9 2,4-Toluene diisoc te 1.75E-05 3.09E0d 7.81E-06
593-60-2 Bromoethene 2:33E-06 4.12E-06' 1:04E-06
60-11-7 Dimeth laminoazobenzene 1:75E-05 3.09E-05 7.81E-06
606-20-2 2,6-Dinitrotolnene 1!75E-05 3.09E-05 7,81E-06
60851-34-5 2,3,4,6,7,8-FIexachlorodibenzoPuran 1:65E-11 2.91 E-1 I 7;34E-12
608-93-5 Pentachlorobenzene 1;75E-05 3.09Fr05 7,81E-06
61626-71-9 Dichloropentadiene 2.33E-06 4.12EA6 1.04E-06
62-50-0 Ethyl methanesulfonate 1.75E-05 3.09E-05 781E-06
62-53-3 Aniline 1,75E-05 3.09E-05 7.81E-06
65-85-0 13enzoic acid 1.7513-05 3.09E-05 7.81E-06
67562-39-4 1,2,3,4,6,78-He tachlorodibenzofuran 1.82E-11 3.22E-11 8:12E-12
70-30-4 Hexachlor hene 1.75E-05 3.09E-05 7.81£-06
70648-26-9 1,2,3,4,7,8-Hexachlorodibenzofiara.n 1.65E-11 2.91E-11 7.34E-12
72918-21-9 1,2,3,7,8,9-Hexachlorodibenzofuran 1.82E-1 1 3,22E-11 8.12E-12
7488-4 Iodametlxane Meth liodide 2:33E-06 4.12E-06 1:04E-06
74-95-3 Meth lene bromide 2:33E-06 4.12E-06 1:04E-06
75-25-2 Bramoform 2:33E-06 4.12E-06 1.9419.-06
75-29-6 2-Chloro r ane 2:33E-06 4.12E-06 1,04E-06
75-44-5 Phosgene 233E-06 4.12E-06 1.04E46
76-01-7 Pentachloroetliane 2:33E-06 4.12E-06 1.04E-06
764-41-0 14-Dichloro-2-butene 2,33E-06 4.12E-06 1.04E-OG
765-34-4 G1vcid laidefi de 1.75E-05 3.09E-05 7.$1E-06
77-47-4 Hexachiorodyclo entailiene 1.7513-0$ 3.09E-05 7:51E-06
77-78-1 17imeth l sul#ate 1,75E.05 3.09E-05 7.81E-06
80-62-6 Methyl methacr late 2,33E-06 4.12E 0G 1.04E-06
822-06-0 Hexameth lene-1;5-diisoc nate 1,75E-05 3.09E-05 7,81E-06
823-40-5 Toluene-2,6-diannne I.75E-05 3.09E-05 7.81E-06
85-44-9 Phthalic anhdride 1.75E-05 3.09E-05 7.81E-06
87-61-6 1;2,3-Trichlorobenzeie 2,33E-06 4.12E-06 1.04E-06
88-74-4 o-;\'itroaniline 2-Nitroaniline) 1:75E-05 3.09E-05 7.81E-06
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Table 16 VvTP PIC Emissions

CAS

1^^er
Cotnpound PT Stack

Flowrate (glsec)
LAW Stack

Flowrate ( sec
HLW Stack

Flowrate (g/sec)
90-04-0 o-Anrsidine 1 .75E-05 3.09F-05 7:81E-06
91-576 2-Meth lna hthalene 3.50E-06 6.19E-06 I:56E-06
91-94-1 3,3-Dichlorobenzid3ne 1.75E-05 3.09E-05 7:81E=06
924-16-3 N-Nftrosods`-n-bu laxzrine 2:33E-06 4.12E-06 1:04F-06
94-59-7 Safrole 1:75E-05 3.09E-05 7:818-06
95-53-4 o-Toluidine 2:33E-06 4.12E-06 1'.04E-06
95-63-6 1,2,4-Trimet1] benzene 233E-06 4.12E-06 1:04E-06
95-94-3 1,24,5-Teuachlorobemiene I.75E-05 3.09E-05 7,81E-06
96-12-8 1,2-]}ibromo-3-chEoro u ane 1.75E-05 3.09E-05 7:81F-06
96-18-4 1,2,3-Tricfilor ro ane 2.33E-06 4.12E-06 1:04E-06
96-45-7 Eth lenethiourea 1.75E•05 3.09E-05 9.81E-06
97-63-2 Ethyl metha late 233E-06 4.12E-06 1:04E-06
98-01-1 Furfurat 1.7513-05 3.09E-05 7.81E=06
98-06-6 tert-Bu l benzerie 2:33E-06 4.12E-06 1.04E-06
98-07-7 Benzotrichloiide 1.75E-05 3.09E-05 7.81E-06
99-35-4 1,3 5-Trinitiobenzene 1:75E-05 3.09E-05 7:81E-06
99-65-0 l,3-Dinitrobenzene 1.15E-05 3.09E-05 7:81E-06
99-87-6 e 2:33E-06 412E-06 1.04E-06
no cas 9 Dibenzo(a,h)fluoranthene 3:50E-06 6.191:-06 1.56E-06
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Figure 1 Simplified WTP Process Overview
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Figure 2 Simplified Pretreatment Process FlowsheeY(sheet 1 of 2)
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Figure 3 Simpfified Pretreatment Process Flowsheet (sheeY2 of 2)
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Figure 4 Simplified LAW Vitrification Process Flowsheet
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FSgure 5 Simplified HLFV Vitrification Process Flowsheet
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Figure 6 Emissions Estimate Objectives
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Appendix A

Selected Stream-Specific Reports from the Steady State
Flowsheet Model

Appendix A contains stream-specific output from the steady state flowsheet model (SSFM) for unabated,
abated, and feed points in the Hanford Tank Waste Treatment and Immobilization Plant (WTP) process.
These stream-specific reports contain mass flow rate information for each of the inorganic, radionuclide,
and organic constituents of potential concern (COPCs) included in the SSFM. Mass flow rates for
COPCs not included directly in the SSFM are described in separate calculations. These calculations are
included in Appendices B through E.
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1 Objective

The objective of this calculation is to estimate the emission rates for all organic constituents that are not tracked
through the Steady State Flowsheet Model to support the update of the Integrated Emissions Baseline Reportfor
the River Protection Project Waste Treatment Plant (RPT-W375-ES00001). The estimation of the releases is based
on the performance of the representative compounds that are tracked.

2 Inputs

Organic constituent feed concentrations were obtained from Table 8 of the RPP- WTP Waste Feed Assessment
(RPT-24590-EN00003). These concentrations are shown below in units of milligrams per liter. It should be
noted that two CAS#s had to be updated as they were incorrectly represented in this reference. These are CAS#
25551-13-7 (which was represented as 2551-13-7), and 95-50-1 (which was represented as 95-55-1). This
change in the CAS#s applies to all the references used as inputs in this calculation. Also the feed concentration
of 1336-36-3 should read 29.4 mg/I (as shown below) instead of 0.4 mg/1 due to changes in the feed
concentrations in the feed vector.

Oreanic Constituents Feed Cnnnentratinns
CAS# Compound Conc

m 1
CAS#

-------
Compound Cone

mg/l
100-21-0 p-Phthalic acid 84.8 205-99-2 anthene 84,8

10061-01-5 cis-1,3-Dichloropropene 18.7 206-44-0

-

84.8
106-93-4 Ethylene dibromide

Dibromethane
84.8 207-08-9 anthene 84.8

]06-97-8 Butane 18.7 2234-13-1 hthalene 84.8

24590-604B-F00012 Rev 1 Re£ 24590-WTP-3DP-G04B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A

SHEET NO.: 3
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Repuired to Support the Intearated Emissions
Baseline Report

CAS# Compound Cone

m 1
CAS# Compound Cone

mg/l
106-99-0 1,3-Butadiene 18.7 224-42-0 Dibenz[a,j]acridine 84.8
108-87-2 Methylcyclohexane 18.7 226-36-8 Dibenz[a,h]acridine 84.8
108-88-3 Toluene 18.7 2385-85-5 Mirex 84.8
108-95-2 Phenol 84.8 25551-13-7 Trimethylbenzene 18.7
110-54-3 n-Hexane 18.7 26140-60-3 Terphenyls 84.8

110-82-7 Cyclohexane 18.7 27154-33-2 Trichlorofluoroethane 18.7
111-84-2 n-Nonane 18.7 287-92-3 Cyclopentane 18.7
118-74-1 Hexachlorobenzene 1.8 319-84-6 Hexachlorocyclohexane (Lindane)

Alpha BHC
0.3

120-12-7 Anthracene 84.8 319-86-8 Delta-BHC 0.3
120-82-1 1,2,4-Trichlorobenzene 18.7 3697-24-3 5-Methylchrysene 84.8
122-39-4 N,N-Diphenylamine 18.7 3825-26-1 Ammonium perfluorooctanoate 84.8
126-73-8 Tributyl phosphate 84.8 465-73-6 Isodrin 0.6
127-18-4 Perchloroethylene

tetrachloroeth lene
18.7 50-00-0 Formaldehyde 18.7

129-00-0 Pyrene 84.8 50-29-3 4,4-DDT 0.6
132-64-9 Dibenzofuran 84.8 53-70-3 Dibenzo(a,h)anthracene 0.1
1336-36-3 Polychlorinated biphenyls

(PCBs )
29.4 540-59-0 1,2-Dichloroethylene 18.7

144-62-7 Oxalic acid 8.5 540-84-1 2,2,4-Trimethylpentane 18.7
208-96-8 Acenaphthylene 84.8 541-73-1 1,3-Dichlorobenzene 18.7
218-01-9 Chrysene 84.8 563-80-4 3-Methyl-2-butanone 18.7

309-00-2 Aldrin 1 56-49-5 3-Methylcholanthrene 84.8
319-85-7 Hexachlorocyclohexane

(Lindane) Beta BHC
0.3 56-55-3 Bemo(a)anthracene 84.8

4170-30-3 2-Butenaldehyde (2-Butenal or
Crotonaldehde

18.7 591-78-6 2-Hexanone 18,7

50-32-8 Benzo(a)pyrene 1.1 59-50-7 4-Chloro-3-methylphenol 84.8
56-23-5 Carbon tetrachloride 18.7 59-89-2 N-Nitrosomorpholine 84.8
57-14-7 1,1-Dimethylhydrazine 84.8 602-87-9 5-Nitroacenaphthene 84.8

58-89-9 gamma-BHC (Lindane) 0.3 60-29-7 Ethyl ether 84.8

58-90-2 2,3,4,6-Tetrachlorophenol 84.8 60-34-4 Methylhydrazine 18.7
603-34-9 Triphenylamine 84.8 621-64-7 Di-n-Propylnitrosamine (N-Nitroso-di-

n- ro lamine
84.8

60-35-5 Acetarnide 18.7 624-83-9 Methyl isocyanate 18.7
60-57-1 Dieldrin 0.6 627-13-4 Nitric acid, propyl ester 84.8
62-75-9 N-Nitroso-N,N-dimetltylamine

Dimeth Initrosamine)
158.4 630-20-6 1,1,1,2-Tetrachloroethane 18.7

71-43-2 Benzene 18.7 64-17-5 Ethylalcohol 18_7

75-05-8 Acetonitrile 26.6 64-18-6 Formic acid 84.8
75-12-7 Formamide 84.8 64-19-7 Acetic acid 84.8
76-15-3 Chloropentafluoroethane 18.7 67-56-1 Methyl alcohol (Methanol) 18.7
76-44-8 Heptachlor 1.8 67-63-0 2-Propyl alcohol (Isopropanol; Propan-

2-01)
18.7

79-01-6 Trichloroethylene .18.7 67-64-1 2-Propanone (Acetone) 10178
8001-35-2 Toxaphene 0.7 67-66-3 Chloroform 18.7
84-66-2 Dicthylphthalate

_

84.8 67-72-1 Hexachloroethane 84.8

24590-G0413-F00012 Rev I Ref: 24590-WTP-3DP-G048-00037
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CAS# Compound Conc
m/1

CAS# Compound Cone
m/1

84-74-2 Dibutyl phthalate 84.8 684-16-2 Hexafluoroacetone 18.7
87-68-3 Hexachlorobutadiene 18.7 71-23-8 n-Propyl alcohol 18.7
87-86-5 Pentachlorophenol 84.8 71-36-3 n-Butyl alcohol 18.7
88-85-7 2-sec-Butyl-4,6-dinitrophenol

(Dinoseb )
84.8 71-55-6 Methylchloroform(1,1,1-

Trichloroethane )
18.7

88-89-1 Picric acid 84.8 72-20-8 Endrin 0.6
91-20-3 Naphthalene 2.8 72-43-5 Methoxychlor 2.8
98-86-2 Acetophenone 84.8 72-54-8 4,4-DDD 0.6
100-00-5 p-Nitrochlorobenzene 84.8 72-55-9 4,4-DDE 0.6
100-25-4 1,4-Dinitrobenzene 84.8 74-83-9 Bromomethane (Methyl bromide) 18.7
100-41-4 Ethyl benzene 18.7 74-87-3 Chloromethane (Methyl chloride) 18.7
100-42-5 Styrene 18.7 74-97-5 Bromochloromethane 18.7

10061-02-6 trans-l,3-Dichloropropene 18.7 74-99-7 Methylacetylene 84.8
101-55-3 4-Bromophenylphenyl ether 84.8 75-00-3 Chloroethane 18.7
101-84-8 Diphenyl ether 18.7 75-01-4 Vinyl chloride (1-Chloroethene) 84.8
106-35-4 3-Heptanone 18.7 75-07-0 Acetaldehyde 84.8
106-42-3 p-Xylene (Dimethyl benzene) 18.7 75-09-2 Dichloromethane (Methylene chloride) 18.7
106-46-7 1,4-Dichlorobenzene 18.7 75-15-0 Carbondisul8de 18.7
106-88-7 1,2-Epoxybutane 18.7 75-21-8 Ethylene oxide (Oxirane) 18.7
107-02-8 Acrolein 18.7 75-27-4 Bromodichloromethane 18.7
107-05-1 3-Chloropropene (Allyl chloride) 18.7 75-34-3 I,1-Dichloroethane 18.7
107-06-2 1,2-Dichloroethane(Ethylene

chloride)
18.7 75-35-4 1, 1 -Dichloroethene (Vinylidene

chloride )
18.7

107-12-0 Propionitrile 18.7 75-43-4 Dichlorofluoromethane 18.7
107-13-1 Acrylonitrile 18.7 75-45-6 Chlorodifluoromethane 18.7
107-18-6 2-Propene-l-ol 84.8 75-50-3 Trimethylamine 18.7
107-31-3 Formic acid, methyl ester 84.8 75-52-5 Nitromethane 84.8
107-66-4 Dibutylphosphate 84.8 75-55-8 2-Methylaziridine 84.8
107-87-9 2-Pentanone 18.7 75-61-6 Difluorodibromomethane 18.7
108-03-2 1-Nitropropane 84.8 75-63-8 Trifluorobromomethane 18.7
108-05-4 Vinyl acetate 84.8 75-65-0 2-Methyl-2-propanol 18.7
108-10-1 Hexone (4-Methyl-2-pentanone

or MIBK
18.7 75-69-4 Trichlorofluoromethane 18.7

108-20-3 Bis(isopropyl)ether 18.7 75-71-8 Dichlorodifluoromethane 18.7
108-38-3 m-Xylene (Dimethyl benzene) 18.7 75-99-0 2,2-Dichloropropionic acid 84.8
108-39-4 m-Cresol 18.7 76-03-9 Trichloroacetic acid 18.7
108-90-7 Chlorobenzene 18.7 76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 84.8
108-93-0 Cyclohexanol 18.7 76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 84.8
108-94-1 Cyclohexanone 18.7 76-13-1 1,2,2-Trichloro- 1, 1,2-trifluoroethane

(Freon 113)
18.7

109-66-0 n-Pentane 18.7 76-14-2 1,2-Dichloro-1,1,2,2-tenafluoroethane 18.7
109-99-9 Tetrahydrofuran 39.6 78-83-1 2-Methylpropyl alcohol (Isobutyl

alcohol
84.8

110-12-3 5-Methyl-2-hexanone 18.7 78-87-5 1,2-Dichloropropane 18.7
110-43-0 2-Heptanone 18.7 78-92-2 1-Methylpropyl alcohol (2-Butanol) 18.7
110-62-3 n-Valeraldehyde 84.8 78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) 18.7
110-83-8 Cyclohexene 18.7 79-00-5 1,1,2-Trichloroethane 18.7
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CAS# Compound Conc
m /1

CAS# Compound Conc
m

110-86-1 Pyridine 84.8 79-09-4 Propionic acid 84.8

111-65-9 n-Octane 18.7 79-10-7 2-Propenoic acid 84.8
111-76-2 Ethylene glycol monobutyl ether 84.8 79-20-9 Methyl acetate 84.8
117-81-7 Bis(2-ethylhexyl)phthalate

(DEHP)
84.8 79-34-5 1,1,2,2-Tetrachloroethane 18.7

117-84-0 n-Dioctyl phthalate 84.8 82-68-8 Pentachloronitrobenzene (PCBN or
uintobenzene)

84.8

120-83-2 2,4-Dichlorophenol 84.8 83-32-9 Acenaphthene 84.8
121-44-8 Triethylamine 18.7 85-01-8 Phenanthrene 84.8
121-69-7 Dimethylaniline 18.7 85-68-7 Butylbenzyl phthalate 84.8
123-19-3 4-Heptanone 18.7 86-73-7 Fluorene 84.8
123-38-6 n-Propionaldehyde 18.7 88-06-2 2,4,6-Trichlorophenol 84.8
123-51-3 3-Methyl-l-butanol 18.7 88-72-2 2-Nitrotoluene 18.7
123-86-4 Acetic acid n-butyl ester 84.8 88-75-5 2-Nitrophenol 84.8
123-91-I 1,4-Dioxane 50.9 91-22-5 Quinoline 84.8
126-98-7 2-Mcthyl-2-propenenitrile

Methac lonitrile
18.7 91-58-7 2-Chloronapthalene 84.8

127-19-5 N,N-Dimethylacetamide 18.7 92-52-4 1,1'-Biphenyl 84.8
128-37-0 2,6-Bis(tert-butyl)-4-

meth 1 henol
84.8 92-93-3 4-Nitrobiphenyl 84.8

1321-64-8 Pentachloronaphthalene 84.8 93-72-1 Silvex (2,4,5-TP) 84.8

1321-65-9 Trichloronaphthalene 84.8 93-76-5 2,4,5-T 84.8
1335-87-1 Hexachloronaphthalene 84.8 94-75-7 2,4-D and esters (160C typed) 84.8
1335-88-2 Tetrachloronaphthalene 84.8 95-13-6 Indene 84.8
141-78-6 Acetic acid ethyl ester (Ethyl

acetate)
84.8 95-47-6 o-Xylene 18_7

141-79-7 4-Methyl-3-penten-2-one 84.8 95-48-7 o-Cresol (2-Methylphenol) 18.7
142-82-5 n-Heptane 18.7 95-49-8 2-Chlorotoluene 84.8
156-60-5 trans-l,2-Dichloroethylene 18.7 95-50-1 o-Dichlorobenzene (1,2-

Dichlorobenzene )
18.7

1582-09-8 Trifluralin 84.8 95-57-8 2-Chlorophenol 84.8
1634-04-4 Methyl tert-butyl ether 18.7 95-95-4 2,4,5-Trichlorophenol 84.8
1836-75-5 Nitrofen 84.8 96-18-4 1,2,3-Trichloropropane 1.1
189-55-9 Dibenzo[a,i]pyrene 84.8 96-22-0 3-Pentanone 18.7
189-64-0 Dibenzo[a,h]pyrene 84.8 96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-

hen I sulfide
84.8

191-24-2 Benzo(g,h,i)perylene 84.8 98-51-1 p-tert-Butyltoluene 84.8
191-30-0 Benzo[a,i]pyrene 84.8 98-82-8 Cuntene 84.8
192-65-4 Dibenzo[a,e]pyrene 84.8 98-83-9 alpha-Methylstyrene 18.7
193-39-5 Indeno(1,2,3-cd)pyrene 84.8 98-95-3 Nitrobenzene 84,8
205-82-3 Benzo(j)fluoranthene 84.8

• Constituents were separated into groups based on similar physical and chemical characteristics and expected
behavior throughout the flowsheet. The constitucnts and their respected group numbers are presented below
along with the phase that they are expected to be in the offgas. The constituents with an "X" under the
Modeled column indicate the constituents that were included in the flowsheet. This data was obtained from the
Integrated Emissions Baseline Reportfor the River Protection Project Waste Treatment Plant (RPT-W375-
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CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21103 SHEET REV: A

SHEET NO.: 6
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Reauired to Support the Integrated Emissions
Baseline Reoort

ES00001), Table 4. There has been some updates to phases and they are reflected on this input table and all
other pertaining tables. These updates were obtained from the memorandum titled Phase Determination for
COPCs Potentially Emittedfrom the Hanford Tank Waste Treatment and Immobilization Plant (WTP) (CCN#
057415).

Ortanic Constituents Grnuninu

CAS# Compound Group Modeled Phase
100-00-5 p-Nitrochlorobenzene 10 va or
100-21-0 p-Phthalic acid 1 X vapor
100-25-4 1,4-Dinitrobenzene 6 article
100-41-4 Eth lbenzene 20 vapor
100-42-5 Styrene 19 vapor

10061-01-5 cis-1,3-Dichloro ro ene 19 X vapor
10061-02-6 trans-1,3-Dichloro ro ene 17 vapor
101-55-3 4-Bromo henylphenyl ether 14 vapor
101-84-8 Di hen 1 ether 16 vapor
106-35-4 3-Heptanone 14 vapor
106-42-3 p-Xylene (Dimethyl benzene) 19 vapor
106-46-7 1,4-Dichlorobenzene 18 vapor
106-88-7 1,2-Epoxybutane 15 vapor
106-93-4 Ethylene dibromide (Dibromethane) 16 X vapor
106-97-8 Butane 26 X vapor
106-99-0 1,3-Butadiene 23 X vapor
107-02-8 Acrolein 14 vapor
107-05-1 3-Chloro ro ene (Allyl chloride) 20 vapor
107-06-2 1,2-Dichloroethane (Ethylene chloride) 17 vapor
107-12-0 Propionitrile 13 vapor
107-13-1 Acrylonitrile 14 vapor
107-18-6 2-Propene-l-ol 10 va or
107-31-3 Formic acid, methyl ester 15 va or
107-66-4 Dibutyl hos hate 5 particle
107-87-9 2-Pentanone 14 vapor
108-03-2 1-Nitro ro ane 14 vapor
108-05-4 Vinyl acetate 16 vapor
108-10-1 Hexone (4-Methyl-2-pentanone or MIBK) 14 vapor
108-20-3 Bis(iso ro 1 ether 18 vapor
108-38-3 m-Xylene(Dimethylbenzene) 19 vapor
108-39-4 m-Cresol 9 vapor
108-87-2 Methylcyclohexane 25 X vapor
108-88-3 Toluene 19 X vapor
108-90-7 Chlorobenzene 19 vapor
108-93-0 Cyclohexanol 10 vapor
108-94-1 Cyclohexanone 11 vapor
108-95-2 Phenol 8 X vapor
109-66-0 n-Pentane 26 vapor
109-99-9 Tetrahydrofuran 13 vapor
110-12-3 5-Methyl-2-hexanone 15 vapor
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SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Reeuired to Support the Integrated Emissions
Baseline Report

CAS# Cornpound Group Modeled Phase

110-43-0 2-Heptanone 15 vapor
110-54-3 n-Hexane 27 X vapor
110-62-3 n-Valeraldehyde 15 vapor
110-82-7 Cyclohexane 24 X vapor
110-83-8 Cyclohexene 22 vapor
110-86-1 Pyridine 11 vapor
111-65-9 n-Octane 28 vapor
111-76-2 Ethylene glycol monobuiylether 9 vapor
111-84-2 n-Nonane 28 X vapor
117-81-7 Bis 2-ethylhex 1) hthalate DEHP) 30 article
117-84-0 n-Dioctyl phthalate 32 particle
118-74-1 Hexachlorobenzene 18 X vapor
120-12-7 Anthracene 13 X vapor
120-82-1 1,2,4-Trichlorobenzene 17 X vapor
120-83-2 2,4-Dichloro henol 10 vapor
121-44-8 Triethylamine 15 vapor
121-69-7 Dimethylaniline 13 vapor
122-39-4 N,N-Diphenylamine 10 X vapor
123-19-3 4-Heptanone 13 vapor
123-38-6 n-Propionaldehyde 14 vapor
123-51-3 3-Meth 1-1-butanol 12 vapor
123-86-4 Acetic acid n-butyl ester 16 vapor
123-91-1 1,4-Dioxane 10 vapor
126-73-8 Tributyl phosphate 7 X vapor
126-98-7 2-Methyl-2- ro enenitril.e (Methacrylonitrile) 16 vapor
127-18-4 Perchloroethylene (tetrachloroethylene) 21 X vapor
127-19-5 N,N-Dimethylacetamide 5 vapor
128-37-0 2,6-Bis tert-bu 1)-4-meth I henol 32 vapor
129-00-0 Pyrene 33 X particle
1321-64-8 Pentachloronaphthalene 14 particle
1321-65-9 Trichloronaphthalene 15 vapor
132-64-9 Dibenzofuran 15 X vapor
1335-87-1 Hexachloronaphthalene 14 particle
1335-88-2 Tetrachloronaphthalene 15 particle
1336-36-3 Pol chlorinated bi heny'Is (PCBs) 35 X particle
141-78-6 Acetic acid ethyl ester (Ethyl acetate) 14 vapor
141-79-7 4-Meth 1-3- enten-2-one 13 va or
142-82-5 n-Heptane 27 vapor
144-62-7 Oxalic acid 3 X vapor
156-60-5 trans-1,2-Dichloroeth lene 20 vapor
1582-09-8 Trifluralin 14 article
1634-04-4 Methyl tert-butyl ether 16 va or
1836-75-5 Nitrofen 30 particle
189-55-9 Dibenzo[a,i yrene 5 particle
189-64-0 Dibenzo[a,h] yrene 5 particle
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CAS# Compound Group Modeled Phase
191-24-2 Benzo( h,i lene 30 particle
191-30-0 Benzo[a,i] yrene 5 article
192-654 Dibenzo a,e ene 5 particle
193-39-5 Indeno(1,2,3-ed) ene 30 particle
205-82-3 Benzo ')fluoranthene 7 particle
205-99-2 Benzo(b)fluoranthene 30 particle
206-44-0 Fluoranthene 33 article
207-08-9 Benzo(k fluoranthene 30 particle
208-96-8 Acenaphthylene 14 X vapor
218-01-9 Chrysene 32 X Particle
2234-13-1 Octachloronaphthalene 14 article
224-42-0 Dibenz[aj]acridine 4 particle
226-36-8 Dibenz a,h acridine 4 article
2385-85-5 Mirex 17 vapor
25551-13-7 Trimethylbenzene 19 va or
26140-60-3 Te hen ls 34 particle
27154-33-2 Trichlorofluoroethane 23 vapor
287-92-3 Cyclopentane 24 vapor
309-00-2 Aldrin 34 X particle
319-84-6 Hexachloroc clohexane (Lindane) Alpha BHC 33 vapor
319-85-7 Hexachloroc clohexane (Lindane) Beta BHC 30 X particle
319-86-8 Delta-BHC 30 particle
3697-24-3 5-Methylc sene 32 particle
3825-26-1 Ammonium perfluorooctanoate 14 particle
4170-30-3 2-Butenaldehyde (2-Butenal or Crotonaldeh de) 11 X vapor
465-73-6 Isodrin 35 vapor
50-00-0 Formaldehyde 8 vapor
50-29-3 4,4-DDT 33 particle
50-32-8 Benzo(a)pyrene 30 X particle
53-70-3 Dibenzo(a,h)anthracene 7 particle
540-59-0 1,2-Dichloroethylene 19 vapor
540-84-1 2,2,4-Trimethylpentane 28 vapor
541-73-1 1,3-Dichlorobenzene 19 vapor
56-23-5 Carbon tetrachloride 22 X vapor
563-80-4 3-Meth 1-2-butanone 14 vapor
56-49-5 3-Methylcholanthrene 28 particle
56-55-3 Benzo a anthracene 33 particle
57-14-7 l,l-Dimeth lh drazine 12 X vapor
58-89-9 gamma-BHC (Lindane) 32 X article
58-90-2 2,3,4,6-Tetrachlorophenol 11 X vapor
591-78-6 2-Hexanone 14 va or
59-50-7 4-Chloro-3-mcthyl henol 32 article
59-89-2 N-Nitrosomo rpholine 6 va or
602-87-9 5-Nitroacena hthene 9 article
60-29-7 Ethyl ether 17 va or
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CAS# Compound Group Modeled Phase
603-34-9 Tri hen lamine 32 X vapor
60-34-4 Methylh drazine 10 vapor
60-35-5 Acetamide 5 X vapor
60-57-1 Dieldrin 33 X particle
621-64-7 Di-n-Propylnitrosamine (N-Nitroso-di-n-

pro ylamine)

10 vapor

624-83-9 Methyl isocyanate 17 vapor
627-13-4 Nitric acid, propyl ester 17 vapor
62-75-9

P

N-Nitroso-N,N-dimethyaamine
(Dimeth lnitrosamine

9 X vapor

630-20-6 1,1,1,2-Tetrachloroethanrne 18 vapor
64-17-5 Ethyl alcohol 10 vapor
64-18-6 Formic acid 7 vapor
64-19-7 Acetic acid 6 vapor
67-56-1 Methyl alcohol (Methanol) 10 vapor
67-63-0 2-Pro lalcohol(Iso ro anol; Pro an-2-01) 11 vapor
67-64-1 2-Propanone (Acetone) 13 vapor
67-66-3 Chloroform 19 vapor
67-72-1 Hexachloroethane 19 vapor
684-16-2 Hexafluoroacetone 19 vapor
71-23-8 n-Propyl alcohol 11 vapor
71-36-3 n-Butyl alcohol 11 vapor
71-43-2 Benzene 19 X vapor
71-55-6 Meth lchloroform(1,1,1-Trichloroethane) 21 vapor
72-20-8 Endrin 32 particle
72-43-5 Methoxychlor 7 particle
72-54-8 4,4-DDD 32 particle
72-55-9 4,4-DDE 34 particle
74-83-9 Bromomethane (Methyl bromide) 19 vapor
74-87-3 Chloromethane (Methyl chloride) 20 vapor
74-97-5 Bromochloromethane 17 vapor
74-99-7 Methylace lene 20 va or
75-00-3 Chloroethane 20 va or
75-01-4 Vinyl chloride (1-Chloroethene) 22 va or
75-05-8 Acetonitrile 13 X va or
75-07-0 Acetaldehyde 13 va or
75-09-2 Dichloromethane (Meth:ylene chloride) 19 vapor
75-12-7 Formamide 4 X vapor
75-15-0 Carbon disulfide 20 vapor
75-21-8 Ethylene oxide (Oxirane) 15 vapor
75-27-4 Bromodichloromethane 18 vapor
75-34-3 1,1-Dichloroethane 19 vapor
75-35-4 1;1-Dichloroethene (Vinylidene chloride) 22 vapor
75-43-4 Dichlorofluoromethane 20 vapor
75-45-6 Chlorodifluoromethane 22 vapor
75-50-3 Trimethylamine 14 vapor
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CAS# Compound Grou p Modeled Phase
75-52-5 Nitromethane 13 vapor
75-55-8 2-Methylaziridine 11 vapor
75-61-6 Difluorodibromomethane 22 vapor
75-63-8 Trifluorobromomethane 25 vapor
75-65-0 2-Methyl-2- ro anol 11 vapor
75-69-4 Trichlorofluoromethane 23 vapor
75-71-8 Dichlorodifluoromethane 25 vapor
75-99-0 2,2-Dichloro ro ionic acid 6 va or
76-03-9 Trichloroacetic acid 5 vapor
76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 24 vapor
76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 23 vapor
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113) 25 vapor
76-14-2 1,2-Dichloro-1, 1,2,2-tetrafluoroethane 28 vapor
76-15-3 Chloro entafluoroethane 29 X vapor
76-44-8 Heptachlor 16 X vapor
78-83-1 2-Methyl ro yl alcohol (Isobutyl alcohol) 11 va or
78-87-5 1,2-Dichloro ro ane 19 va or
78-92-2 1-Methyl ro lalcohol(2-Butanol) 11 vapor
78-93-3 Meth l eth l ketone (MEK, 2-Butanone) 13 vapor
79-00-5 1,1,2-Trichloroethane 17 vapor
79-01-6 Trichloroethylene 20 X vapor
79-09-4 Pro ionic acid 8 vapor
79-10-7 2-Propenoic acid 8 vapor
79-20-9 Methyl acetate 14 vapor
79-34-5 1,1,2,2-Tetrachloroethane 16 vapor

8001-35-2 Toxaphene 10 X particle
82-68-8 Pentachloronitrobenzene (PCBN or quintobenzene) 13 vapor
83-32-9 Acenaphthene 15 vapor
84-66-2 Diethyl phthalate 8 X vapor
84-74-2 Dibutyl phthalate 31 X particle
85-01-8 Phenanthrene 13 vapor
85-68-7 Butylbenzyl plithalate 31 particle
86-73-7 Fluorene 14 particle
87-68-3 Hexachlorobutadiene 20 X va or
87-86-5 Pentachlorophenol 6 X vapor
88-06-2 2,4,6-Trichlorophenol 10 vapor
88-72-2 2-Nitrotoluene 12 vapor
88-75-5 2-Nitrophenol 12 vapor
88-85-7 2-sec-Bu l-4,6-dinitro henol (Dinoseb) 8 X particle
88-89-1 Picric acid 2 X particle
91-20-3 Naphthalene 16 X va or
91-22-5 Quinoline 9 va or
91-58-7 2-Chloronapthalene 16 va or
92-52-4 1,1'-Bi henyl 16 va or
92-93-3 4-Nitrobiphenyl 10 particle
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CAS# Compound Grou p Modeled Phase
93-72-1 Silvex (2,4,5-TP) 5 particle
93-76-5 2,4,5-T 5 particle
94-75-7 2,4-D and esters (160C: typed) 6 vapor
95-13-6 Indene 18 vapor
95-47-6 o-Xylene 19 vapor
95-48-7 o-Cresol (2-Meth1 henol) 9 vapor
95-49-8 2-Chlorotoluene 19 vapor
95-50-1 o-Dichlorobenzene 1,2-Dichlorobenzene 18 vapor
95-57-8 2-Chloro henol 11 vapor
95-95-4 2,4,5-Trichloro henol 9 vapor
96-22-0 3-Pentanone 14 vapor
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl- henyl)sulfide 19 particle
98-51-1 p-tert-Butyltoluene 21 vapor
98-82-8 Cumene 20 vapor
98-83-9 alpha-Methylstyrene 19 vapor
98-86-2 Aceto henone 11 X vapor
98-95-3 Nitrobenzene 12 va or

Each organic constituent has a specific removal efficiency ( i.e. decontamination factor - DF) that has been
specified by engineering calculations and Research and Technology testing results. The DFs applied in this
calculation are presented bclow, per facility and unit operation, and are based on the Updated Basis for the
WTP Emissions Profile (CCN# 044663 and CCN# 053500). For the DFs in the PT HEME and PT Caustic
Scrubber, the particle bound constituents are expected to be removed with the same efficiency as any other
particulate. Vapor constituents are not expected to be removed. Thus for these two unit operations, the DFs
presented in Table 2.13-4 of the Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-
005) are used. For the HEPA filters, the DF is based on the specified value in the Best Available Radionuclide
Control Technology Analysis for the WT,P (24590-WTP-RPT-ENV-01 -004). This DF is applied to all particle-
bound constituents and it is set at 200,000 (2,000 x 100).
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SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

Pretreatment Facilitv Oreanic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs
(Second)

100-00-5 vapor 1 10000 1 5 1 1 1
100-21-0 vapor 1 20 1 50 1 1 1
100-25-4 particle-bound 200 10000 3.3 5 5 2000 100
100-41-4 vapor 1 10000 1 1 1 1 1
100-42-5 vapor 1 10000 1 1 1 1 1

10061-01-5 vapor 1 100 1 1 1 1 1
10061-02-6 vapor 1 50 1 1 1 1 1
101-55-3 vapor 1 3.333333 1 50 1 1 1
101-84-8 vapor 1 50 1 5 1 1 1
106-35-4 vapor 1 10000 1 1 1 1 1
106-42-3 va or 1 1000 1 1 1 1 1
106-46-7 vapor 1 50 1 2 1 1 1
106-88-7 vapor 1 10000 1 1 1 1 1
106-93-4 vapor 1 1 1 10 1 1 1
106-97-8 vapor 1 10000 1 1 1 1 1
106-99-0 vapor 1 10000 1 1 1 1 1
107-02-8 vapor 1 10000 1 1 1 1 1
107-05-1 vapor 1 10000 l 1 1 1 1
107-06-2 vapor 1 10000 1 1 1 1 1
107-12-0 vapor 1 10000 1 1 1 1 1
107-13-1 vapor 1 10000 1 1 1 1 1
107-18-6 vapor 1 10000 1 1 1 1 1
107-31-3 vapor 1 10000 1 1 1 1 1
107-66-4 particle-bound 200 10000 3.3 1 5 2000 100
107-87-9 vapor 1 10000 1 1 1 1 1
108-03-2 vapor 1 10000 1 1 1 1 1
108-05-4 vapor 1 10000 1 1 1 1 1
108-10-1 vapor 1 10000 1 1 1 1 1
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SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Reouired to Support the Integrated Emissions Baseline Report

Pretreatment Facilitv Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs
(Second)

108-20-3 vapor 1 10000 1 1 1 1 1
108-38-3 vapor 1 1000 1 1 1 1 1
108-39-4 vapor 1 1000 1 2 1 1 1

108-87-2 vapor 1 10000 1 1 1 1 1

108-88-3 vapor 1 10000 1 1 1 1 1

108-90-7 vapor 1 20 1 5 1 1 1
108-93-0 vapor 1 10000 1 2 1 1 1
108-94-1 vapor 1 10000 1 2 1 1 1
108-95-2 vapor 1 10 1 20 1 1 1

109-66-0 vapor 1 10000 1 1 1 1 1
109-99-9 vapor 1 10000 1 1 1 1 1
110-12-3 vapor 1 10000 1 1 1 1 1
110-43-0 vapor 1 10000 1 1 1 1 1
110-54-3 vapor 1 10000 1 1 1 1 1

110-62-3 vapor 1 10000 1 1 1 1 1

110-82-7 vapor 1 10000 1 1 1 1 1
110-83-8 vapor 1 10000 1 1 1 1 1
110-86-1 vapor 1 10000 1 1 1 1 1

111-65-9 vapor 1 10000 1 1 1 1 1

111-76-2 vapor 1 10000 1 2 1 1 1
111-84-2 vapor 1 10000 1 2 1 1 1
117-81-7 particle-bound 200 10000 3.3 5 5 2000 100
117-84-0 particle-bound 200 10000 3.3 5 5 2000 100
118-74-1 vapor 1 3.333333 1 50 1 1 1

120-12-7 vapor 1 1000 1 5 1 1 1
120-82-1 vapor 1 100 1 5 1 1 1
120-83-2 vapor 1 3.333333 1 50 1 1 1
121-44-8 vapor 1 10000 1 1 1 1 1

121-69-7 vapor 1 10000 1 2 1 1 1
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SHEET NO.: 14
SUBJECT: Estimation of Non-SSFM Represented Oroanic Emission Rates Reouired to Support the Integrated Emissions Baseline Report

Pretreatment Facilit Organic Constituents DFs per Unit O eration
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs
(Second)

122-39-4 vapor 1 50 1 5 1 1 1
123-19-3 vapor 1 10000 1 1 1 1 1
123-38-6 vapor 1 10000 1 1 1 1 1
123-51-3 vapor 1 10000 1 1 1 1 1
123-86-4 vapor 1 10000 1 1 1 1 1
123-91-1 vapor 1 10000 1 1 1 1 1
126-73-8 vapor 1 10000 1 5 1 1 1
126-98-7 vap or 1 10000 1 1 1 1 1
127-18-4 vapor 1 1 1 10 1 1 1
127-19-5 vapor 1 10000 1 2 1 1 1
128-37-0 vapor 1 10000 1 5 1 1 1
129-00-0 particle-bound 200 3.333333 3.3 50 5 2000 100
1321-64-8 particle-bound 200 3.333333 3.3 50 5 2000 100
1321-65-9 vapor 1 3.333333 1 50 1 1 1
132-64-9 vapor 1 3,333333 1 50 1 1 1
1335-87-1 particle-bound 200 3.333333 3.3 50 5 2000 100
1335-88-2 particle-bound 200 3.333333 3.3 50 5 2000 100
1336-36-3 particle-bound 200 3.333333 3.3 50 5 2000 100
141-78-6 vapor 1 10000 1 1 1 1 1
141-79-7 vapor 1 10000 1 1 1 1 1
142-82-5 vap or 1 10000 1 1 1 1 1
144-62-7 vapor 1 10 1 20 1 1 1
156-60-5 vapor 1 10000 1 1 1 1 l
1582-09-8 particle-bound 200 10000 3.3 1 5 2000 100
1634-04-4 vapor 1 10000 1 1 1 1 1
1836-75-5 particle-bound 200 3.333333 3.3 50 5 2000 100
189-55-9 particle-bound 200 3.333333 3.3 50 5 2000 100
189-64-0 particle-bound 200 3.333333 3.3 50 5 2000 100
191-24-2 particle-bound 200 3.333333 3.3 50 5 2000 100
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SHEET NO.: 15
SUBJECT: Estimation of Non-SSFM Reoresented Organic Emission Rates Reauired to Support the Integrated Emissions Baseline Report

Pretreatment Facilit Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs

(Second)

191-30-0 particle 200 3.333333 3.3 50 5 2000 100

192-65-4 particle 200 3.333333 3.3 50 5 2000 100

193-39-5 particle 200 3.333333 3.3 50 5 2000 100

205-82-3 particle-bound 200 3.333333 3.3 50 5 2000 100

205-99-2 article-bound 200 3.333333 3.3 50 5 2000 100

206-04-0 particle-bound 200 3.333333 3.3 50 5 2000 100

207-08-9 particle-bound 200 3.333333 3.3 50 5 2000 100
208-96-8 vapor 1 3.333333 1 50 1 1 1

218-01-9 particle-bound 200 3.333333 3.3 50 5 2000 100

2234-13-1 particle-bound 200 3.333333 3.3 50 5 2000 100
22442-0 particle-bound 200 3.333333 3.3 50 5 2000 100

226-36-8 particle-bound 200 3.333333 3.3 50 5 2000 100

2385-85-5 vapor 1 3.333333 1 50 1 1 1
25551-13-7 vapor 1 1000 1 2 1 1 1

26140-60-3 particle-bound 200 3.333333 3.3 50 5 2000 100
27154-33-2 vapor 1 1 1 10 1 1 1
287-92-3 vapor 1 10000 1 1 1 1 I

309-00-2 particle-bound 200 3.333333 3.3 10 5 2000 100

319-84-6 vapor 1 3.333333 1 50 1 1 1

319-85-7 particle-bound 200 3.333333 3.3 50 5 2000 100
319-86-8 particle-bound 200 3.333333 3.3 50 5 2000 100

3697-24-3 particle-bound 200 3.333333 3.3 50 5 2000 100

3825-26-1 particle-bound 200 3.333333 3.3 50 5 2000 100

4170-30-3 vapor 1 10000 1 1 1 1 1
465-73-6 vapor 1 3.333333 1 50 1 1 1

50-00-0 vapor 1 10000 1 1 1 1 1
50-29-3 particle-bound 200 3.333333 3.3 50 5 2000 100

50-32-8 particle-bound 200 3.333333 3.3 50 5 2000 100

53-70-3 particle 200 3.333333 3.3 50 5 2000 100

24590-G04B-F00012 Rev I ReF 24590-WTP-30P-004B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 16
SUBJECT: Estimation of Non-SSFM Represented Oroanic Emission Rates Reauired to Support the Integrated Emissions Baseline Report

Pretreatment Facility OrEanic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
I3EPAs

(Second)

540-59-0 vapor 1 10000 1 1 1 1 1
540-84-1 vapor 1 10000 1 1 1 1 1
541-73-1 vapor I 50 1 2 1 1 I
56-23-5 vapor 1 1 1 5 1 1 1
563-80-4 vapor 1 10000 1 1 1 1 1
56-49-5 article-bound 200 3.333333 3.3 50 5 2000 100
56-55-3 particle-bound 200 3.333333 3.3 50 5 2000 100
57-14-7 vapor 1 10000 1 1 1 1 1
58-89-9 particle-bound 200 3.333333 3.3 50 5 2000 100
58-90-2 vapor 1 3.333333 1 10 1 1 1
591-78-6 vapor 1 1000 1 1 1 1 1
59-50-7 particle-bound 200 3.333333 3.3 20 5 2000 100
59-89-2 vapor 1 10000 1 2 1 1 1
602-87-9 article-bound 200 3.333333 3.3 50 5 2000 100
60-29-7 vapor 1 10000 1 1 1 1 I
603-34-9 vapor 1 3.333333 1 50 1 1 1
-60-34-4 vapor 1 10000 1 1 1 1 1
60-35-5 vapor 1 10000 1 2 1 1 1
60-57-1 particle-bound 200 3.333333 3.3 50 5 2000 100
621-64-7 vapor 1 10000 1 2 1 1 1
624-83-9 vapor 1 1000 1 1 1 1 1
627-13-4 vapor 1 10000 1 1 1 1 1
62-75-9 vapor 1 10000 1 2 1 1 1
630-20-6 vapor 1 1 1 10 1 1 1
64-17-5 vapor 1 10000 1 1 1 1 1
64-18-6 vapor 1 10000 1 1 1 1 1
64-19-7 vapor 1 10000 1 1 1 1 1
67-56-1 vapor 1 10000 1 1 1 1 1
67-63-0 vapor 1 10000 1 1 1 1 1

24590-G0413-F00012 Rev 1 Ref. 24590-WTP-3DP-GO4B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 17
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Reouired to Supoort the Integrated Emissions Baseline Report

Pretreatment Facilitv Or2anic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs

(Second)

67-64-1 va or 1 10000 1 1 1 1 1
67-66-3 vapor 1 1 1 2 1 1 1
67-72-1 vapor I 1 1 50 1 1 1
684-16-2 vapor 1 I 1 1 1 1 1
71-23-8 vapor 1 10000 1 1 1 1 1
71-36-3 vapor 1 10000 1 1 1 1 1
71-43-2 vapor 1 100 1 1 1 1 1
71-55-6 vapor 1 1000 1 1 1 1 1
72-20-8 particle-bound 200 3.333333 3.3 50 5 2000 100
72-43-5 particle-bound 200 3.333333 3.3 50 5 2000 100
72-54-8 particle-bound 200 3.333333 3.3 50 5 2000 100
72-55-9 particle-bound 200 3.333333 3.3 50 5 2000 100
74-83-9 vapor 1 1000 1 1 1 1 1
74-87-3 vapor 1 20 1 1 1 1 1
74-97-5 vapor 1 1 1 2 1 1 1
74-99-7 vapor 1 10000 1 1 1 1 1
75-00-3 vapor 1 1000 1 1 1 1 1
75-01-4 vapor 1 10000 1 1 1 1 1
75-05-8 vapor 1 1000 1 1 1 1 1
75-07-0 vapor 1 10000 1 1 1 1 1
75-09-2 vapor 1 20 1 1 1 1 1
75-12-7 vapor 1 10000 1 1 1 1 1
75-15-0 vapor 1 10000 1 1 1 1 1
75-21-8 vapor 1 10000 1 1 1 1 1
75-27-4 vapor 1 1 1 5 1 1 1
75-34-3 vapor 1 10000 1 1 1 1 1
75-35-4 vapor 1 10000 1 1 1 1 1
75-43-4 vapor 1 1000 1 1 1 1 1
75-45-6 vapor 1 50 1 1 1 1 1

24590-004B-F00012 Rev I ReE 24590-WTP-3DP-004B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 18
SUBJECT: Estimation of Non-SSFM Represented Oroanic Emission Rates Required to Support the Integrated Emissions Baseline Reoort

Pretreatment FacilitY Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs

(Second)

75-50-3 vapor 1 10000 1 1 1 1 1
75-52-5 vapor 1 10000 1 1 1 1 1
75-55-8 vapor 1 10000 1 1 1 1 1
75-61-6 vapor 1 1 1 1 1 1 1
75-63-8 vapor I 1 1 1 1 1 1
75-65-0 vapor 1 10000 1 1 1 1 1
75-69-4 vapor 1 I 1 1 1 1 1
75-71-8 vapor 1 1 1 1 1 1 1
75-99-0 vap or 1 100 1 2 1 1 1
76-03-9 vapor 1 1 1 50 1 1 1
76-11-9 vapor 1 10 1 5 1 1 1
76-12-0 vapor 1 10 1 5 1 1 1
76-13-1 vapor 1 20 1 2 1 1 1
76-14-2 vapor 1 1 1 1 1 I 1
76-15-3 vapor 1 1 1 1 1 1 1
76-44-8 vapor 1 3.333333 1 10 1 1 1
78-83-1 vapor 1 10000 1 1 1 1 1
78-87-5 vapor 1 1000 1 1 1 1 1
78-92-2 vapor 1 10000 1 1 1 1 1
78-93-3 vapor 1 1000 1 1 1 1 1
79-00-5 vap or 1 10000 1 1 1 1 1
79-01-6 vapor 1 10000 1 1 1 1 1
79-09-4 vapor 1 10000 1 1 1 1 1
79-10-7 vapor 1 10000 1 1 1 1 1
79-20-9 vapor 1 10000 1 1 1 1 1
79-34-5 vapor 1 1 1 10 1 1 1

8001-35-2 article-bound 200 3.333333 3.3 50 5 2000 100
82-68-8 vapor 1 3.333333 1 50 1 1 1
83-32-9 vapor 1 3.333333 1 50 1 1 1

24590-0048-F00012 Rev I Ref: 24590-WTP-30P-G04B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A

SHEET NO.: 19
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

Pretreatment Facility Or2anic Constituents DFs per Unit Operation

CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs

(Second)

84-66-2 vapor 1 10000 1 5 1 1 1

84-74-2 particle-bound 200 10000 3.3 5 5 2000 100
85-01-8 vapor 1 3.333333 1 50 1 1 1
85-68-7 particle-bound 200 10000 3.3 5 5 2000 100
86-73-7 particle-bound 200 3.333333 3.3 50 5 2000 100
87-68-3 vapor 1 50 1 5 1 1 1

87-86-5 vapor 1 3.333333 1 50 1 1 1
88-06-2 vapor 1 3.333333 1 50 1 1 1
88-72-2 vapor 1 10000 1 2 1 1 1

88-75-5 vapor 1 3.333333 1 20 1 1 1

88-85-7 particle-bound 200 3.333333 3.3 50 5 2000 100
88-89-1 particle-bound 200 10000 3.3 5 5 2000 100
91-20-3 vapor 1 100 1 2 1 1 1
91-22-5 vapor 1 10000 1 2 1 1 1

91-58-7 vapor 1 3.333333 1 50 1 1 1
92-52-4 vapor 1 1000 1 5 1 1 1
92-93-3 p article-bound 200 3.333333 3.3 50 5 2000 100
93-72-1 particle-bound 200 3.333333 3.3 50 5 2000 100
93-76-5 particle-bound 200 3.333333 3.3 50 5 2000 100
94-75-7 vapor 1 3.333333 1 50 1 1 1

95-13-6 vapor 1 1000 1 2 1 1
95-47-6 vapor 1 10000 1 1 1 1
95-48-7 vapor 1 1000 1 2 1 1 1
95-49-8 vapor 1 10000 1 2 1 1
95-50-1 vapor 1 50 1 2 1 1 1
95-57-8 vapor 1 10000 1 2 1 1 1
95-95-4 vapor 1 3.333333 1 50 1 1
96-22-0 vapor 1 10000 1 1 1 1
96-69-5 particle-bound 200 3.333333 3.3 50 5 2000 100

24590-G048-F00012 Rev I Rcf. 24590-WTP-3DP-G04B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05121/03 SHEET REV: A

SHEET NO.: 20
SUBJECT: Estimation of Non-SSFM Represented Oraanic Emission Rates Reauired to Support the Integrated Emissions Baseline Report

Pretreatment Facility Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase PT
HEME

PT
Thermal
Oxidizer

PT
Caustic
Scrubber

PT Carbon
Bed

Adsorber

PT PJV
Demister

All HEPAs
(First)

All
HEPAs
(Second)

98-51-1 vapor 1 10000 1 2 1 1 1
98-82-8 vapor 1 10000 1 2 1 1 1
98-83-9 vapor 1 100 1 2 1 1 1
98-86-2 vapor 1 100 1 2 1 1 1

98-95-3 . vapor 1 10000 1 2 1 1 1

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase HLW &
LAW

Melters

HLW & LAW
Submerged

Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

100-00-5 vapor 1.1 1 1 1 1 1 1 20
100-21-0 vapor 1.1 1 1 1 1 1 1 20
100-25-4 particle-bound 1.1 40 11 90 1 2000 100 20
100-41-4 vapor 1.1 1 1 1 1 1 1 20
100-42-5 vapor 1.1 1 1 1 1 1 1 20

10061-01-5 vapor 1.1 1 1 1 1 1 1 20
10061-02-6 vapor 1.1 1 1 1 1 1 1 20
101-55-3 vapor 1.1 1 1 1 1 1 1 20
101-84-8 vapor 1.1 1 1 1 1 1 1 20
106-35-4 vapor 1.1 1 1 1 1 1 1 20
106-42-3 vapor 1.1 1 1 1 1 1 1 20
106-46-7 vapor 1.1 1 1 1 1 1 1 20
106-88-7 vapor 1.1 1 1 1 1 1 1 20
106-93-4 vapor 1.1 1 1 1 1 1 1 20
106-97-8 vapor 1.1 1 1 1 1 1 1 20
106-99-0 vapor 1.1 1 1 1 1 1 1 20

24590-004B-F00012 Rev I Ref: 24590-WTP-3DP-GO4B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21103 SHEET REV: A

SHEET NO.: 21
SUBJECT: Estimation of Non-SSFM Represented Oroanic Emission Rates Required to Support the Intearated Emissions Baseline Report

LAW and HLW Facilities Organic Constituents DFs per Unit Op eration
CAS Registry
Number

Phase HLW &
LAW

Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEMF.

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

107-02-8 vapor 1.1 1 1 1 1 1 1 20
107-05-1 va or 1.1 1 1 1 1 1 1 20
107-06-2 vapor 1.1 1 1 1 1 1 1 20
107-12-0 vapor 1.1 1 1 1 1 1 1 20

107-13-1 vapor 1.1 1 1 1 1 1 1 20
107-18-6 vapor 1.1 1 1 1 1 1 1 20
107-31-3 vapor 1.1 1 1 1 1 1 1 20
107-66-4 particle-bound 1.1 40 11 90 1 2000 100 20
107-87-9 vapor 1.1 1 1 1 1 1 1 20

108-03-2 vapor 1.1 1 1 1 1 1 1 20
108-05-4 vapor 1.1 1 1 1 1 1 1 20

108-10-1 vapor 1.1 1 1 1 1 1 1 20
108-20-3 vapor 1.1 1 1 1 1 1 1 20
108-38-3 vapor 1.1 1 1 1 1 1 1 20
108-39-4 vapor 1.1 1 1 1 1 1 1 20

108-87-2 vapor 1.1 1 1 1 1 1 1 20
108-88-3 vapor 1.1 1 1 1 1 1 1 20
108-90-7 vap or 1.1 1 1 1 1 1 1 20
108-93-0 vapor 1.1 1 1 1 1 1 1 20
108-94-1 vapor 1.1 1 1 1 1 1 1 20
108-95-2 vapor 1.1 1 1 1 1 1 1 20
109-66-0 vapor 1.1 1 1 1 1 1 1 20
109-99-9 vapor 1.1 1 1 1 1 1 1 20
110-12-3 vapor 1.1 1 1 1 1 1 1 20

110-43-0 vapor 1.1 1 1 1 1 1 1 20
110-54-3 vapor 1.1 1 1 1 1 1 1 20

110-62-3 vapor 1.1 1 1 1 1 1 1 20
110-82-7 vapor 1.1 1 1 1 1 1 1 20

24590-G04B-F00012 Rev 1 RcF 24590-WTP-3DP-004B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A

SHEET NO.: 22
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Or anic Constituents DFs p er Unit Op eration
CAS Registry
Number

Phase HLW &
LAW

Melters

HLW & LAW
Submerged
Bed Scrubbcr

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

110-83-8 vapor 1.1 1 1 1 1 1 1 20

110-86-1 vapor 1.1 1 1 1 1 1 1 20
111-65-9 vapor 1.1 1 1 1 1 1 1 20
111-76-2 vapor 1.1 1 1 1 1 1 1 20
111-84-2 vapor 1.1 1 1 1 1 1 1 20
117-81-7 particle-bound 1.1 40 11 90 1 2000 100 20
117-84-0 particle-bound 1.1 40 11 90 1 2000 100 20
118-74-1 vapor 1.1 1 1 1 1 1 1 20
120-12-7 vapor 1.1 1 1 1 1 1 1 20

120-82-1 vapor 1.1 1 1 1 1 1 1 20
120-83-2 vapor 1.1 1 1 1 1 1 1 20
121-44-8 vapor 1.1 1 1 1 1 1 1 20

121-69-7 vapor 1.1. 1 1 1 1 1 1 20
122-39-4 vapor 1.1 1 1 1 1 1 1 20

123-19-3 vapor 1.1 1 1 1 1 1 1 20
123-38-6 vapor 1.1 1 1 1 1 1 1 20
123-51-3 vapor 1.1 1 1 1 1 1 1 20

123-86-4 vapor 1.1 1 1 1 1 1 1 20

123-91-1 vapor 1.1 1 1 1 1 1 1 20

126-73-8 vapor 1.1 1 1 1 1 1 1 20
126-98-7 vapor 1.1 1 1 1 1 1 1 20
127-18-4 vapor 1.1 1 1 1 1 1 1 20
127-19-5 vapor 1.1 1 1 1 1 1 1 20
128-37-0 vapor 1.1 1 1 1 1 1 1 20
129-00-0 particle-bound 1.1 40 11 90 1 2000 100 20
1321-64-8 particle-bound 1.1 40 11 90 1 2000 100 20
1321-65-9 vapor 1.1 1 1 1 1 1 1 20
132-64-9 vapor 1.1 1 1 1 1 1 1 20

24590-G04B-F00012 Rev I ReE 24590-WTP-30P-G046-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05l21103 SHEET REV: A

SHEET NO.: 23
SUBJECT: Estimation of Non-SSFM Reoresented Organic Emission Rates Reauiredto Suogort the Integrated Emissions Baseline Reoort

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase HLW &
LAW
Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs
(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

1335-87-1 particle-bound 1.1 40 11 90 1 2000 100 20
1335-88-2 particle-bound 1.1 40 11 90 1 2000 100 20
1336-36-3 particle-bound 1.1 40 11 90 1 2000 100 20
141-78-6 vapor 1.1 1 1 1 1 1 I 20

141-79-7 vapor 1.1 1 1 1 1 1 1 20
142-82-5 vapor 1.1 1 1 1 1 1 1 20
144-62-7 vapor 1.1 1 1 1 1 1 1 20
156-60-5 vapor 1.1 1 1 1 1 1 1 20
1582-09-8 particle-bound 1.1 40 11 90 1 2000 100 20
1634-04-4 vapor 1.1 1 1 1 1 1 1 20
1836-75-5 particle-bound 1.1 40 11 90 1 2000 100 20
189-55-9 particle-bound 1.1 40 11 90 1 2000 100 20
189-64-0 particle-bound 1.1 40 11 90 1 2000 100 20

191-24-2 particle-bound 1.1 40 11 90 1 2000 100 20
191-30-0 particle 1.1 40 11 90 1 2000 100 20
192-65-4 particle 1.1 40 11 90 1 2000 100 20
193-39-5 particle 1.1 40 11 90 1 2000 100 20

205-82-3 particle-bound 1.1 40 11 90 1 2000 100 20
205-99-2 particle-bound 1.1 40 11 90 1 2000 100 20
206-44-0 particle-bound 1.1 40 11 90 1 2000 100 20
207-08-9 particle-bound 1.1 40 11 90 1 2000 100 20
208-96-8 vapor 1.1 1 1 1 1 1 1 20
218-01-9 particle-bound 1.1 40 11 90 1 2000 100 20
2234-13-1 particle-bound 1.1 40 11 90 1 2000 100 20
224-42-0 particle-bound 1.1 40 11 90 1 2000 100 20
226-36-8 particle-bound 1.1 40 11 90 1 2000 100 20
2385-85-5 va or 1.1 1 1 1 1 1 1 20
25551-13-7 va or 1.1 1 1 1 1 1 1 20

24590-0040-F00012 Rev I Ref.^ 24590-WTP-3DP-G04B-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A

SHEET NO.: 24
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Reguired to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Or anic Constituents DFs per Unit Op eration
CAS Registry
Number

Phase HLW &
LAW
Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs
(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

26140-60-3 particle-bound 1.1 40 11 90 1 2000 100 20

27154-33-2 vapor 1.1 1 1 1 1 1 1 20

287-92-3 vapor 1.1 1 1 1 1 1 1 20

309-00-2 particle-bound 1.1 40 11 90 1 2000 100 20

319-84-6 vapor 1.1 1 1 1 1 1 1 20

319-85-7 particle-bound 1.1 40 11 90 1 2000 100 20

319-86-8 particle-bound 1.1 40 11 90 1 2000 100 20

3697-24-3 particle-bound 1.1 40 11 90 1 2000 100 20

3825-26-1 p article-bound 1.1 40 11 90 1 2000 100 20
4170-30-3 vapor 1.1 1 1 1 1 1 1 20

465-73-6 vapor 1.1 1 1 1 1 1 1 20

50-00-0 vapor 1.1 1 1 1 1 1 1 20

50-29-3 particle-bound 1.1 40 11 90 1 2000 100 20
50-32-8 particle-bound 1.1 40 11 90 1 2000 100 20
53-70-3 particle 1.1 40 11 90 1 2000 100 20

540-59-0 vap or 1.1 1 1 1 1 1 1 20
540-84-1 vap or 1.1 1 1 1 1 1 1 20
541-73-1 vapor 1.1 1 1 1 1 1 1 20
56-23-5 vapor 1.1 1 1 1 1 1 1 20
563-80-4 vapor 1.1 1 1 1 1 1 1 20
56-49-5 particle-bound 1.1 40 11 90 1 2000 100 20
56-55-3 particle-bound 1.1 40 11 90 1 2000 100 20
57-14-7 va or 1.1 1 1 1 1 1 1 20

58-89-9 particle-bound 1.1 40 11 90 1 2000 100 20
58-90-2 vapor 1.1 1 1 1 1 1 1 20
591-78-6 vapor 1.1 1 1 1 1 1 1 20

59-50-7 particle-bound 1.1 40 11 90 1 2000 100 20
59-89-2 vapor 1.1 1 1 1 1 1 1 20

24590-G04B-F00012 Rev I Ref: 24590-WTP-30P-G043-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 25
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Reauired to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Or¢anic Constituents DFs per Unit Oneration
CAS Registry
Number

Phase HLW &
LAW

Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

602-87-9 article-bound 1.1 40 11 90 1 2000 100 20
60-29-7 vapor 1.1 1 1 1 1 1 1 20
603-34-9 vapor 1.1 1 1 1 1 1 1 20
60-34-4 vapor 1.1 1 1 1 1 1 1 20
60-35-5 vapor 1.1 1 1 1 1 1 1 20
60-57-1 particle-bound 1.1 40 11 90 1 2000 100 20
621-64-7 vapor 1:1 1 1 1 1 1 1 20
624-83-9 vapor 1.1 1 1 1 1 1 1 20
627-13-4 vapor 1.1 1 1 1 1 1 1 20
62-75-9 vapor 1.1 1 1 1 1 1 1 20
630-20-6 vapor 1.1 1 1 1 1 1 1 20
64-17-5 vapor 1.1 1 1 1 1 1 1 20
64-18-6 vapor 1.1 1 1 1 1 1 1 20
64-19-7 vapor 1.1 1 1 1 1 1 1 20
67-56-1 vapor 1.1 1 1 1 1 1 1 20
67-63-0 vapor 1.1 1 1 1 1 1 1 20
67-64-1 vapor 1.1 1 1 1 1 1 1 20
67-66-3 vapor 1.1 1 1 1 1 1 1 20
67-72-1 vapor 1.1 1 1 1 1 1 1 20
684-16-2 vapor 1.1 1 1 1 1 1 1 20
71-23-8 vapor 1.1 1 1 1 1 1 1 20
71-36-3 vapor 1.1 1 1 1 1 1 1 20
71-43-2 vapor 1.1 1 1 1 1 1 1 20
71-55-6 vap or 1.1 1 1 1 1 1 1 20
72-20-8 particle-bound 1.1 40 11 90 1 2000 100 20
72-43-5 particle-bound 1.1 40 11 90 1 2000 100 20
72-54-8 particle-bound 1.1 40 11 90 1 2000 100 20
72-55-9 particle-bound 1.1 40 11 90 1 2000 100 20

24590-G04B-F00012 Rev I ReE 24590-WTP-30P-G046-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 26
SUBJECT: Estimation of Non-SSFM Reoresented Oraanic Emission Rates Reauired to Support the Integrated Emissions Baseline Report

LAW and HLW Facilities Organic Constituents DFs per Unit Operation
CAS Registry
Number

Phase HLW &
LAW
Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs
(Second)

HLW &

LAW

Thermal

Catalytic

Oxidizer

74-83-9 vapor 1.1 1 1 1 1 1 1 20
74-87-3 vapor 1.1 1 1 1 1 1 1 20
74-97-5 va or 1.1 1 1 1 1 1 1 20
74-99-7 vapor 1.1 1 1 1 1 1 1 20
75-00-3 vapor 1.1 1 1 1 1 1 1 20
75-01-4 vapor 1.1 1 1 1 1 1 1 20
75-05-8 vapor 1.1 1 1 1 1 1 1 20
75-07-0 vapor 1.1 1 1 1 1 1 1 20
75-09-2 vapor 1.1 1 1 1 1 1 1 20
75-12-7 vapor 1.1 1 1 1 1 1 1 20
75-15-0 vapor 1.1 1 1 1 1 1 1 20
75-21-8 vapor 1.1 1 1 1 1 1 1 20
75-27-4 vapor 1.1 1 1 1 1 1 1 20
75-34-3 vapor 1.1 1 1 1 1 1 1 20
75-35-4 vapor 1.1 1 1 1 1 1 I 20
75-43-4 vapor 1.1 1 1 1 1 1 1 20
75-45-6 vapor 1.1 1 1 1 1 1 1 20
75-50-3 vapor 1.1 1 1 1 1 1 1 20
75-52-5 vapor 1.1 1 1 1 1 1 1 20
75-55-8 vapor 1.1 1 1 1 1 1 1 20
75-61-6 vapor 1.1 1 1 1 1 1 1 20
75-63-8 vapor 1.1 1 1 1 1 1 1 20
75-65-0 vapor 1.1 1 1 1 1 1 1 20
75-69-4 vapor 1.1 1 1 1 1 1 1 20
75-71-8 vapor 1.1 1 1 1 1 1 1 20
75-99-0 vapor 1.1 1 1 1 1 1 1 20
76-03-9 va oT 1.1 1 1 1 1 1 1 20
76-11-9 vapor 1.1 1 1 1 1 1 1 20
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LAW and HLW Facilities Organic Constituents DFs per LJnit Operation
CAS Registry
Number

Phase HLW &
LAW
Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs
(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

76-12-0 vapor 1.1 1 1 1 1 1 1 20
76-13-1 vapor 1.1 1 1 1 1 1 1 20
76-14-2 vapor 1.1 1 1 1 1 1 1 20
76-15-3 vapor 1.1 1 1 1 1 1 1 20
76-44-8 vapor 1.1 1 1 1 1 1 1 2n
78-83-1 vapor 1.1 1 1 1 1 1 1 20
78-87-5 vapor 1.1 1 1 1 1 1 1 20
78-92-2 vapor 1.1 1 1 1 1 1 1 20
78-93-3 vapor 1.1 1 1 1 1 1 1 20
79-00-5 vapor 1.1 1 1 1 1 1 1 20
79-01-6 vapor 1.1 1 1 1 1 1 1 20
79-09-4 vapor 1.1 1 1 1 1 1 1 20
79-10-7 vapor 1:1 1 1 1 1 1 1 20
79-20-9 vapor 1.1 1 1 1 1 1 1 20
79-34-5 vapor 1.1 1 1 1 1 1 1 20

8001-35-2 particle-bound 1.1 40 11 90 1 2000 100 20
82-68-8 vapor 1.1 1 1 1 1 1 1 20
83-32-9 vapor 1.1 1 1 1 1 1 1 20
84-66-2 vapor 1.1 1 1 1 1 1 1 20
84-74-2 particle-bound 1.1 40 11 90 1 2000 100 20
85-01-8 vapor 1.1 1 1 1 1 1 1 20
85-68-7 particle-bound 1.1 40 11 90 1 2000 100 20
86-73-7 particle-bound 1.1 40 11 90 1 2000 100 20
87-68-3 vapor 1.1 1 1 1 1 1 1 20
87-86-5 vapor 1.1 1 1 1 1 1 1 20
88-06-2 vapor 1.1 1 1 1 1 1 1 20
88-72-2 vapor 1.1 1 1 1 1 1 1 20
88-75-5 vapor 1.1 1 1 1 1 1 1 20

24590-004B-F00012 Rev I ReE 24590-WTP-3DP-0048-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005

DATE: 05/21/03 SHEET REV: A
SHEET NO.: 28

SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions Baseline Report

LAW and Hi.W Facilities Ornanic Constituents DFs ner Unit Ooeration

CAS Registry
Number

Phase HLW &
LAW
Melters

HLW & LAW
Submerged
Bed Scrubber

HLW &
LAW
WESP

HLW
HEME

LAW
Caustic
Scrubber

All HEPAs
(First)

All
HEPAs

(Second)

HLW &
LAW

Thermal
Catalytic
Oxidizer

88-85-7 article-bound 1.1 40 11 90 1 2000 100 20

88-89-1 particle-bound 1.1 40 11 90 1 2000 100 20

91-20-3 vapor 1.1 1 1 1 1 1 1 20

91-22-5 vapor 1.1 1 1 1 1 1 1 20

91-58-7 vapor 1.1 1 1 1 1 1 1 20

92-52-4 vapor 1.1 1 1 1 1 1 1 20

92-93-3 particle-bound 1.1 40 11 90 1 2000 100 20

93-72-1 particle-bound 1.1 40 11 90 1 2000 100 20

93-76-5 particle-bound 1.1 40 11 90 1 2000 100 20

94-75-7 vapor 1.1 1 1 1 1 1 1 20

95-13-6 vapor 1.1 1 1 1 1 1 1 20

95-47-6 vapor 1.1 1 1 1 1 1 1 20

95-48-7 vapor 1.1 I 1 1 1 1 1 20

95-49-8 vapor 1.1 1 1 1 1 1 1 20

95-50-1 vapor 1.1 1 1 1 1 1 1 20

95-57-8 vapor 1.1 1 1 1 1 1 1 20

95-95-4 vapor 1.1 1 1 1 1 1 1 20

96-22-0 vapor 1.1 1 1 1 1 1 1 20

96-69-5 particle-bound 1.1 40 11 90 1 2000 100 20

98-51-1 vapor 1.1 1 1 1 1 1 1 20

98-82-8 vapor 1.1 1 1 1 1 1 1 20

98-83-9 vapor 1.1 1 1 1 1 1 1 20

98-86-2 vapor 1.1 1 1 1 1 1 1 20

98-95-3 vapor 1.1 1 1 1 1 1 1 20
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• The results from the SSFM used to estirnate the organic releases in this calculation were based on the model
run request titled Emissions Vitrification Maximum Case Run with Updated Organic Parameters (24590-WTP-
MRQ-PO-03-054). The stream reports used in this calculation are:
• PJV32 - Unabated HLW RFD/PJM
• FRP14- WTP Waste Feed
• PVPO I - Unabated Pretreatment Vessel Vent
• PJV04 - Unabated Pretreatment RFD/PJM
• LMP06 - Unabated LAW Melter Offgas
• LVPO1 - Unabated LAW Vessel Ventilation Header (which is the summation of streams LFP06, RLD32,

RLD33, and RLD34)
• HMP06 - Unabated HLW Melter Offgas
• HOP10-Unabated HLW Vessel Ventilation Header
These stream reports can be found in Appendix A of this calculation.

3 Background

There are a total of 250 organic constituents (excluding Products of Incomplete Combustion) that are required to be
tracked through the WTP for permitting purposes. Emissions profiles for the WTP are generated by using the
Steady State Flowsheet Model. In order to simplify the flowsheet, not all organic constituents are tracked. The
constituents were segregated into groups based on similar physical and chemical properties. Representatives from
each group were selected and are tracked in the flowsheet. Only 51 organic constituents are tracked in the
flowsheet. Based on the behavior and results of these representative constituents, the expected emissions rates for
the non-tracked constituents can be calculated. This calculation estimates these releases.

4 Applicable Codes and Standards

NA

5 Methodology

The following methodology was used in this calculation:
• Organic feed rates to the WTP were calculated by multiplying the constituent's feed concentration in mg/I by

the volumetric flowrate of the feed stream in liters per minute. This mass flowrate was then converted to grams
per second.

• The results from the representative compounds were obtained from the Steady State Flowsheet Model for each
desired stream (PVPO 1 is used as an example). The performance factor (PF) for the representative compounds
was calculated per stream relative to the feed stream, FRP14. This was done by obtaining the representative
compounds mass feed rate from stream report # FRP14 and its mass flowrate at the stream being evaluated.
The PF was calculated by dividing the constituent's mass feed rate by the specified stream's constituent mass
flowrate.

PF = mass rate at point of interest [representative compoundl
mass rate at waste feed [representative compound]

• Once the PF. was calculated, it was applied to the feed rate for the non-represented compound in order to obtain
the mass flowrate of the constituent at that stream. If more than one compound was used to represent a group,
the average PF between the compounds was used to calculate the non-represented compound rate.
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The rate of the 14 coplanar PCBs is 1% of the total PCB (as represented by CAS# 1336-36-3). Thus, to
calculate the feed rate for each coplanar PCB, the rate of the total PCB was multiplied by 0.01 and divided by
14.
For the constituents in the Pretreatment Vessel Vent the stack calculation is easily determined by applying the
DFs per unit operation. For example, gas constituents are only removed in the Thermal Catalytic Oxidizer
(TCO) and the Carbon Beds while the particulate constituents have removal through the entire system (i.e.
caustic scrubber, high efficiency mist eliminator (HEME), high efficiency particulate air (HEPA) filters, TCO,
and carbon beds). Thus the feed rate entering the Pretreatment Vessel Vent is divided by all the applicable DFs
for each constituent. The final number obtained is the stack emissions estimate. This same process also applies
to the Pretreatment PJM/RFD system and the HLW PJM/RFD system. For example, if a constituent had a value
of 1.0E-03 g/sec at the entrance to the pretreatment caustic scrubber (stream PVPO 1) and DFs of 1 for the
caustic scrubber, 1 for the HEME, I for the HEPA filters, 1000 for the TCO and 5 for the carbon beds, then the
stack flowrate would be:
1.0E-03 /( 1 * 1* 1* 1000*5) = 2.OE-07 g/sec.
In the HLW and LAW vitrification facilities, there is generation of offgas in the melter. The offgas goes
through the submerged bed scrubber ( SBS) and the wet electrostatic precipitator (WESP) before it is joined
with the vessel ventilation stream. Thus for the vitrification plants, the estimation of organic constituents
generation from the melter is calculated as was done in the Pretreatment vessel vent and PJM/RFD areas. This
process was also applied to obtain the overall vessel vent stream composition. When the offgas meets the
vessel vent stream, these two streams were added together to obtain the overall constituent mass flowrate at that
point. From then on, the specific DFs were used for all unit operations found from the mixing point up to the
stack.

6 Assumptions

NA

7 Calculations

Calculations were performed using the MicrosoffExcel® 97 spreadsheet on a Compaq PC workstation. The
calculation for two groupings of organic constituents having similar chemical and physical properties is shown for
all the streams. Of the groups selected, one group has one representative compound while the other group has three
representative compounds. The groups selected are:
Group 4: represented by Formamide (75-12-7)
Group 8: represented by Phenol (108-95-2), Diethyl Phthalate (84-66-2), and 2-sec-Butyl-4,6-dinitrophenol (88-
85-7)
The entire lists of constituents for these two groups arc as follows:
Group 4
- Formamide (75-12-7)
- Dibenz[aj]acridine (224-42-0)
- Dibenz[a,h]acridine (226-36-8)
Group 8
- Phenol (108-95-2)
- Diethyl Phthalate (84-66-2)
- 2-sec-Butyl--4,6-dinitrophenol (88-85-7)
- Formaldehyde (50-00-0)
- Propionic Acid (79-09-4)

24590-004B-F00012 Rev I Ref:24590-WTP-3DP-G04B-00037



CALCULATION SHEET PROJECT: WTP
JOB NO.: 24590

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 31
SUBJECT: Estimation of Non-SSFM Represented Oraanic Emission Rates Required to Support the Intearated Emissions
Baseline Reoort

- 2-Propenoic Acid (79-10-7)

Also the calculation for Coplanar PCBs is included for all the streams
2,3',4,4',5-Pentachlorobiphenyl (PBC 118) (31508-00-6)
3,3',4,4'-Tetrachlorobiphenyl (TCB) (32598-13-3)
2,3,3',4,4'-Pentachlorobiphenyl (PCB 105) (32598-14-4)
3,3',4,4',5,5'-Hexachlorobiphenyl (32774-16-6)
2,2',3,4,4',5,5'-Heptachlorobiphenyl (35065-29-3)
2,2',3,3',4,4',5-Heptachlorobiphenyl (35065-30-6)
2,3,3',4,4',5-Hexachlorobiphenyl (PCB 157) (38380-08-4)
2,3,3',4,4',5,5'-Heptachlorobiphenyl (39635-31-9)
2,3',4,4',5,5'-Hexachlorobiphenyl (52663-72-6)
3,3',4,4',5-Pentachlorobiphenyl (57465-28-8)
2',3,4,4',5-Pentachlorobiphenyl (65510-44-3)
2,3,3',4,4',5'-Hexachlorobiphenyl (69782-90-7)
3,4,4',5-Tetrachlorobiphenyl (70362-50-4)
2,3,4,4',5-Pentachlorobiphenyl(74472-37-0)

7.1 Feed Rate

The coplanar PCBs are represented by:

FRP 14 is the HLW waste feed stream while FRPO1 is the LAW waste feed. Due to the characteristics of the
emissions feed vector, there is enough LAW feed entering with the HLW feed in FRP14 to achieve the 50
tonnes/day of LAW glass, thus the stream FRP01 is zero. Therefore all the numbers for the feed stream are based
on FRP14.

For all the calculations in this section refer to Table B-1 in Appendix B. From Appendix A, stream FRP14, the
total volumetric flowrate for this stream is: 0.871 ft'/min (cell Dl)
Converting to liters per minute: 0.871 ft3/min * 28.317 Uft' = 24.66 I/min (cell D2)

Group 4 feed rates in grams per second:
Formamide (75-12-7) feed concentration: 84.8 mg/I (cell C171)
84.8 mg/1(cell C171) * 24.66 I/min * I g / 1000 mg * I min / 60 sec = 3.49E-02 g/sec (cell H 171)
The other 2 constituents in this group have the same feed concentration thus the feed rate is the same.

Group 8 feed rates in grams per second:
Phenol (108-95-2) feed concentration: 84.8 tng/1 (cell C42)
84.8 mg/1(cell C42) * 24.661/min * 1 g / 1000 mg * 1 min / 60 sec = 3.49E-02 g/sec (cell H42)
Constituents Diethyl Phthalate (84-66-2), 2-sec-Butyl-4,6-dinitrophenol (88-85-7), Propionic Acid (79-09-4), and
2-Propenoic Acid (79-10-7) have the same feed concentration thus the feed rate is the same. Formaldehyde's (50-
00-0) feed concentration is different.
Formaldehyde feed concentration (50-00-0): 18.7 mg/I (cell C 117)
18.7 mg/I (cell C117) * 24.661/min * 1 g / 1000 mg * 1 min / 60 sec = 7.67E-03 g/sec (cell H117)

Coplanar PCBs feed rate:
1336-36-3 feed concentration: 29.4 mg/I (cell C80)
29.4 mg/I (cell C80) * 24.661/min * I g / 1000 mg * 1 min / 60 sec = 1.21E-02 g/sec (cell H80)
Feed rate for the 14 coplanar PCBs is:
1.21E-02 (cell H80) * 0.01/14 = 8.76E-06 g/sec (cells L8 through L21)
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7.2 Pretreatment Vessel Vent Analysis

To determine the stack releases from the Pretreatment Vessel Vent System (PVV), first the mass rates of all the
constituents are calculated in stream PVPO 1 (the unabated Pretreatment Vessel Vent stream). Then the
corresponding DFs for each constituent within the system are applied to these values to obtain the final stack
releases (stream PVP12).

7.2.1 PVPO1 Stream

This streams depicts the unabated Pretreatment Vessel Ventilation. For all the calculations in this section refer to
'fable B-2. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds
to obtain their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at PVPO1 from the PVPO1 stream report in Appendix A: 1.27E-06 g/sec (cell H169)
Performance factor for Formamide: 1.27E-06/3.49E-02 = 3.64E-05 (cell 1169, also copied to cell N8)

Dibenz[aj]acridine (224-42-0) feed rate: 3.49E-02 glsec (cell C 100)
Mass rate at PVPO1: 3.49E-02 (cell C100) * 3.64E-05 (cell N8) = 1.27E-06 g/sec (cell KI00)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C 101)
Mass rate at PVPO1: 3.49E-02 (cell C101) * 3.64E-05 (cell N8) = 1.27E-06 g/sec (cell KI01)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at PVPO1 from the PVPO1 stream report in Appendix A: 2.41E-04 g/sec (cell H40)
Performance factor for Phenol: 2.41 E-04/3.49E-02 = 6.92E-03 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at PVPO1 from the PVPO1 stream report in Appendix A: 3.97E-04 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 3.97E-04/3.49E-02 = 1. 14E-02 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl--4,6-dinitrophenol (88-85-7) rate at PVPO1 from the PVPO1 stream report in Appendix A: 4.08E-04
g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 4.08E-04/3.49E-02 = 1.17E-02 (ce111216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(6.92E-03 (cell 140) + 1.14E-02 (cell 1206) + 1.17E-02 (cell 1216))/3 = 1.00E-02 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C115)
Mass rate at PVPO1: 7.67E-03 (cell C115) * 1.00E-02 (cell N12) = 7.67E-05 g/sec (cell K115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at PVPOI: 3.49E-02 (cell C199) * 1.00E-02 (cell N12) = 3.49E-04 g/sec (cell K199)
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2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at PVPO 1: 3.49E-02 (cell C200) *LOOE-02 (cell N12) = 3.49E-04 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at PVPO1 from the PVPO1 stream report in Appendix A: 5.85E-02 g/sec (cell 1478)
Mass rate for the 14 coplanar PCBs in PVPO1. is:
5.85E-02 (cell H78) * 0.01/14 = 4.18E-05 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in PVPO1 is:
5.85E-02 g/sec * 0.99 = 5.79E-02 g/sec

7.2.2 PVP12 Stream

For all the calculations for this stream refer to Table B-3 of Appendix B. Input to this spreadsheet is the results
from PVPO 1 stream calculations. These numbers are imported to Column C from cells C4 through C239. Also all
the DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: caustic scrubber, FIEME, HEPA filters, TCO, and carbon beds. The calculations for
Group 4 and Coplanar PCBs are the only ones shown below. The remaining groups are calculated in the same
manner.

4Group
Formamide (75-12-7) mass rate at PVPO1: I27E-06 g/sec ( cell C169)
Formamide (75-12-7) DFs throughout the PVV system:

Caustic Scrubber: 1 (cell D169)
HEME: 1 (cell E169)
IIEPA 1: 1 (cell F169)
HEPA 2: 1 (cell G169)
TCO: 10,000 (cell H169)
Carbon Bed: I (cell 1169)

Formamide PVP 12 stack mass rate: 1.27E-06 /( 1 * 1* 1* 1* 10,000* 1) = I.27E-10 g/sec (cell J 169)

Dibenz[a,j]acridine (224-42-0) mass rate at PVPO1: 1.27E-06 g/sec (cell C100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the PVV system:

Caustic Scrubber: 3.3 (cell D100)
HEME: 200 (cell E100)
HEPA 1: 2,000 (cell F100)
HEPA 2: 100 (cell GI00)
TCO: 3.3333333 (cell 11100)
Carbon Bed: 50 (cell I100)

Dibenz[a,j]acridine PVP12 stack mass rate: 1.27E-06 / (3.3*200*2,000*100*3.3333333*50) = 5.78E-17 g/sec (cell
J100)

Dibenz[a,hjacridine (226-36-8) mass rate at PVPO1: 1.27E-06 g/sec (cell C101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the PVV system:

Caustic Scrubber: 3.3 (cell D101)
HEME: 200 (cell E101)
HEPA 1: 2,000 ( cell F101)
HEPA 2: 100 (cell G 101)
TCO: 3.3333333 (cell H101)
Carbon Bed: 50 (cell 1101)
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Dibenz[a,h]acridine PVP12 stack mass rate: 1.27E-06 /(3.3*200*2,000*100*3.3333333*50) = 5.78E-17 g/sec (cell
J101)

Coplanar PCBs
1336-36-3 corrected mass rate at PVPO1: 5.79E-02 (cell C78)
1336-36-3 DFs throughout the PVV system:

Caustic Scrubber: 3.3 (cell D78)
HEME: 200 (cell E78)
HEPA 1: 2,000 (cell F78)
HEPA 2: 100 (cell G78)
TCO: 3.3333333 (cell H78)
Carbon Bed: 50 (cell 178)

1336-36-3 PVP12 stack mass rate: 5.79E-02 / (3.3*200*2,000*100*3.3333333*50) = 2.63E-12 g/sec (cell J78)
Mass rate for the 14 coplanar PCBs in PVP12 is:
2.63E-12 (cell J78) * 0.01/14/0.99 = 1.90E-15 g/sec (cells N6 through N19)

7.3 Pretreatment PJM/RFD Analysis

To determine the stack releases from the Pretreatment PJM/RFD Ventilation System (PJV), first the mass rates of
all the constituents are calculated in stream PJV04 (the unabated Pretreatment PJM/RFD Vent stream). Then the
corresponding DFs for each constituent within the system are applied to thesc values to obtain the final stack
releases (stream PJV 11).

7.3.1 PJV04 Stream

This streams depicts the unabated Pretreatment RFD/PJM Ventilation. For all the calculations in this section refer
to Table B-4. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds
to obtain their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at PJV04 from the PJV04 stream report in Appendix A: 2.89E-06 g/sec (cell H169)
Performance factor for Formamide: 2.89E-06/3.49E-02 = 8.29E-05 (cell 1169, also copied to cell N8)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C100)
Mass rate at PJV04: 3.49E-02 (cell C100) * 8.29E-05 (cell N8) = 2.89E-06 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at PJV04: 3.49E-02 (cell C101) * 8.29E-05 ( cell N8) = 2.89E-06 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at PJV04 from the PJV04 stream report in Appendix A: 2.2113-06 g/sec (cell H40)
Performance factor for Phenol: 2.21 E-06/3.49E-02 = 6.34E-05 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at PJV04 from the PJV04 stream report in Appendix A: 1.92E-06 g/sec (cell H206)
Performance factor for Diethyl Phthalate: 1.92E-06/3.49E-02 = 5.51 E-05 (cell 1206)
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2-sec-Buty1-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl- 4,6-dinitrophenol (88-85-7) ral:e at PJV04 from the PJV04 stream report in Appendix A: 3.20E-06
g/sec (cell H216)
Performance factor for 2-sec-Buty1-4,6-dinitrophenol: 3.20E-06/3.49E-02 = 9.19E-05 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(6.34E-05 (cell 140) + 5.51 E-05 (ce111206) + 9.19E-05 (cell 1216))/3 = 7.01E-05 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C115)
Mass rate at PJV04: 7.67E-03 (cell C115) * 7.01E-05 (cell N12) = 5.38E-07 g/sec (cell K115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at PJV04: 3.49E-02 (cell C199) *'7.01E-05 (cell N12) = 2.44E-06 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at PJV04: 3.49E-02 (cell C200) * 7.e1E-05 (cell N12) = 2.44E-06 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at PJV04 from the PJV04 stream report in Appendix A: 1.34E-06 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in PJV04 is:
1.34E-06 (cell H78) * 0.01/14 = 9.56E-10 g/sec (cells S7 through S20)
This means that the corrected mass rate for 1336-36-3 in PJV04 is:
1.34E-06 g/sec * 0.99 = 1.32E-06 g/sec

7.3.2 PJV11 Stream

For all the calculations for this stream refer to Table B-5 of Appendix B. Input to this spreadsheet is the results
from PJV04 stream calculations. These numbers are imported to Column C from cells K4 through K239. Also all
the DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: demister and HEPA filters. The calculations for Group 4 and Coplanar PCBs are the
only ones shown below. The remaining groups are calculated in the same manner.

Group 4
Formamide (75-12-7) mass rate at PJV04: 2.89E-06 g/sec (cell C169)
Formamide (75-12-7) DFs throughout the PJV system:

Demister: I (cell D 169)
HEPA 1: 1 (cell E169)
HEPA 2: 1 (cell F169)

Formamide PJV 11 stack mass rate: 2.89E-06 /(1 * 1* 1) = 2.89E-06 g/sec (cell G169)

Dibenz[a,j]acridine (224-42-0) mass rate at P'JV04: 2.89E-06 glsec (cell C100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the PJV system:

Demister: 5 (cell D 100)
HEPA 1: 2,000 (cell E100)
HEPA 2: 100 (cell F100)

Dibenz[a,j]acridine PJVI I stack mass rate: 2.89E-06 /(5*2,000*100) = 2.89E-12 g/sec (cell G100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at PJV04: 2.89E-06 g/sec (cell C101)
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Dibenz[a,h]acridine (226-36-8) DFs throughout the PJV system:
Demister: 5 (cell D101)
HEPA 1: 2,000 (cell E101)
HEPA 2: 100 (cell F101)

Dibenz[a,h]acridine PJV 11 stack mass rate: 2.89E-06 / (5*2,000*100) = 2.89E-12 g/sec (cell G101)

Coplanar PCBs
1336-36-3 corrected mass rate at PJV04: 1.32E-06 g/sec (cell C78)
1336-36-3 DFs throughout the PJV system:

Demister: 5 (cell D78)
HEPA 1: 2,000 (cell E78)
HEPA 2: 100 (cell F78)

1336-36-3 PJV 11 stack mass rate: 1.32E-06 / (5*2,000*100) = 1.32E-12 g/sec (cell G78)
Mass rate for the 14 coplanar PCBs in PJV l 1 is:
1.32E-12 (cell G78) * 0.01/14/0.99 = 9.56E-16 g/sec (cells K6 through K19)

7.4 LAW Vitrification Analysis

To determine the stack releases from the LAW Melter Offgas System (LVP), first the mass rates of all the
constituents are calculated in stream LMP06 (the unabated LAW Melter Offgas stream). From these values, the
DFs that correspond to the SBS and WESP are applied to each constituent. These results are representative of
LOP08. At this point the LAW Vessel Ventilation header joins the main offgas system. At this point also the mass
rates of all the constituents are calculated in stream LVP01 (the unabated LAW Vessel Ventilation Header). The
values from these two streams, LOP08 and LVP01, are then added together to represent stream LVP03 (combined
offgas stream). From this point on, the corresponding DFs for each constituent within the system are applied to
these values to obtain the final stack releases (stream LVP26). See sketch below for a simplified depiction of the
process.

L

LMP06 Primary Offgas LOP08 ^ LVP03 `I SecondaryOffgas LVP26
System System

LAW
Melter

7.4.1 LMP06 Stream

This streams depicts the unabated LAW Melter Offgas. For all the calculations in this section refer to Table B-6.
First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified.
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain
their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C 169)
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Formamide (75-12-7) rate at LMP06 from the LMP06 stream report in Appendix A: 2.47E-02 g/sec (cell H169)
Performance factor for Formamide: 2.47E-02/3.49E-02 = 7.08E-01 (cell 1169, also copied to cell N8)

Dibenz[aj]acridine (224-42-0) feed rate: 3.49E-02 g/seo (cell C100)
Mass rate at LMP06: 3.49E-02 (cell C100) * 7.08E-01 (cell N8) = 2.47E-02 g/sec ( cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.419E-02 g/sec (cell C101)
Mass rate at LMP06: 3.49E-02 (cell C101) * 7.08E-01 (cell N8) = 2.47E-02 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at LMP06 from the LiVIPO6 stream report in Appendix A: 9.42E-03 g/sec (cell H40)
Performance factor for Phenol: 9.42E-03/3.49E-02 = 2.70E-01 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at LMP06 from the LMP06 stream report in Appendix A: 5.30E-03 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 5.30E-03/3.49E-02 = 1.52E-01 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Buty1-4,6-dinitrophenol (88-85-7) rate at LMP06 from the LMP06 stream report in Appendix A: 1.88E-02
g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 1.88E-02/3.49E-02 = 5.38E-01 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(2.70E-01 (cell 140) + 1.52E-01 (ce111206) + 5.38E-01 (cell 1216))/3 = 3.20E-01 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C115)
Mass rate at LMP06: 7.67E-03 (cell C115) * 3.20E-01 (cell N12) = 2.46E-03 g/sec (cell K115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at LMP06: 3.49E-02 (cell C 199) * 3.20E-01 (cell N12) = 1.12E-02 g/sec (cell K 199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-102 g/seo (cell C200)
Mass rate at LMP06: 3.49E-02 (cell C200) * 3.20E-01 (cell N12) = 1.12E-02 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at LMP06 from the LMP06 stream report in Appendix A: 5.47E-11 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in LMP06 is:
5.47E-11 (cell H78) * 0.01/14 = 3.91E-14 g/sec (cells S7 through S20)
Thus the corrected mass rate of 1336-36-3 in I.MP06 is:
5.47E-11 g/sec * 0.99 = 5.42E-11 g/sec

7.4.2 LVP01 Stream

This streams depicts the unabated LAW Vessel Ventilation. This stream is represented by the addition of streams
LFP06, RLD32, RLD33, and RLD34. For all the calculations in this section refer to Table B-7. First the feed rate
is obtained followed by the mass rate of the representative constituent at the stream specified. The performance
factor for this constituent is calculated and applied to the non-represented compounds to obtain their mass rate.
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Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C 169)
Formamide (75-12-7) rate at LVP01 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in
Appendix A: 5.43E-10 g/sec (cell H169)
Performance factor for Formamide: 5.43E-10/3.49E-02 = 1.56E-08 (cell 1169, also copied to cell N8)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C 100)
Mass rate at LVP01: 3.49E-02 (cell C100) * 1.56E-08 (cell N8) = 5.43E-10 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at LVP01: 3.49E-02 (cell C101) * 1.56E-08 (cell N8) = 5.43E-10 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at LVP01 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in
Appendix A: 2.07E-10 g/sec (cell H40)
Performance factor for Phenol: 2.07E-10/3.49E-02 = 5.94E-09 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at LVPO1 from the addition of stream reports LFP06, RLD32, RLD33, and RLD34
in Appendix A: 1.17E-10 g/sec (cell H206)
Performance factor for Diethyl Phthalate: 1.17E-10/3.49E-02 = 3.35E-09 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl-4,6-dinitrophenol (88-85-7) rate at LVP01 from the addition of stream reports LFP06, RLD32,
RLD33, and RLD34 in Appendix A: 6.04E-10 g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 6.04E-10/3.49E-02 = 1.73E-08 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(5.94E-09 (cell 140) + 3.35E-09 (cel11206) + 1.73E-08 (cell 1216))/3 = 8.87E-09 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C115)
Mass rate at LVPO1: 7.67E-03 (cell CI15) * 8.87E-09 (cell N12) = 6.81E-11 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at LVP01: 3.49E-02 (cell C199) * 8.87E-09 (cell N 12) = 3.09E-10 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at LVP01: 3.49E-02 (cell C200) * 8.87E-09 (cell N12) = 3.09E-10 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at LVP01 from the addition of stream reports LFP06; RLD32, RLD33, and RLD34 in
Appendix A: 1.76E-18 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in LVP01 is:
1.76E-18 (cell H78) * 0.01/14 - 1.26E-21 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in LVP01 is:
1.76E-18 g/sec * 0.99 = 1.74E-18 g/sec
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7.4.3 LVP26 Stream

For all the calculations for this stream refer to Table B-8 of Appendix B. Input to this spreadsheet is the results
from LMP06 and LVPOl stream calculations. The numbers for LMP06 were imported to Column D (cells D4
through D239). The ones for stream LVPOI were imported to column H (cells H4 through H239). Also all the DFs
were imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: SBS, WESP, HEPA filters, TCO, and caustic scrubber. The calculations for Group 4 and
Coplanar PCBs are the only ones shown below. The remaining groups are calculated in the same manner.

First the intermediate stream, LOP08, is calculated by applying the DFs for the SBS and WESP to stream LMP06.
At this point, the values calculated for LVPOl are added to LOP08 to represent stream LVP03. The DFs for the rest
of the unit operations in the system are then applied to the values in LVP03. Final results represent the composition
of stream LVP26.

7.4.3.1 LOP08 Calculation

Group 4
Formamide (75-12-7) mass rate at LMP06: 2.47E-02 g/sec (cell D169)
Formamide (75-12-7) DFs throughout the LAW Primary Offgas system:

SBS: 1 (cell E169)
WESP: I (cell F169)

Formamide LOP08 mass rate: 2.47E-02 /(1 * 1) = 2.47E-02 g/sec (cell G 169)

Dibenz[a,j]acridine (224-42-0) mass rate at L.MP06: 2.47E-02 g/sec (cell 13100)
Dibenz[a,j]acridine (22442-0) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E100)
WESP: 11 (cell F100)

Dibenz[a,j]acridine LOP08 mass rate: 2.47E-02 / (40*11) - 5.61E-05 g/sec (cel] G100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at LMP06: 2.47E-02 g/sec (cell D101)
Dibenz[a,hjacridine (226-36-8) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E101)
WESP: 11 (cellF101)

Dibenz[a,h]acridine LOP08 mass rate: 2.47E-02 / (40*11) = 5.61E-05 g/sec (cell G101)

Coplanar PCBs
1336-36-3 corrected mass rate at LMP06: 5.42E-11 g/sec (cell D78)
1336-36-3 DFs throughout the PJV system:

SBS: 40 (cell E78)
WESP: 11 (cell F78)

1336-36-3 LOP08 mass rate: 5.42E-11 / (40*11) = 1.23E-13 (cell G78)
Mass rate for the 14 coplanar PCBs in LOP08 is:
1.23E-13 (cell G78) * 0.01/14/0.99 = 8.88E-17 g/sec (cells D244 through D257)

7.4.3.2 LVP03 Calculation

The composition of this stream is calculated by summing the mass rates in streams LVPO1 and LOP08 for each
constituents.
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Group 4
Formamide (75-12-7) mass rate at LVP01: 5.43E-10 g/sec ( cell H169)
Formamide (75-12-7) mass rate at LOP08: 2.47E-02 g/sec (cell G169)
Formamide (75-12-7) mass rate at LVP03: 5.43E-10 + 2.47E-02 = 2.47E-02 g/sec (cell 1169)

Dibenz[a,jlacridine (224-42-0) mass rate at LVP01: 5.43E-10 g/sec ( cell 1-1100)
Dibenz[a,j]acridine (224-42-0) mass rate at LOP08: 5.61E-05 g/sec (cell G100)
Dibenz[a,j]acridine (224-42-0) mass rate at LVP03: 5.43E-10 + 5.61E-05 = 5.61E-05 g/sec (cell 1100)

Dibenz[a,h]acridine (226-36-8) mass rate at LVP01: 5.43E-10 g/sec (cell H101)
Dibenz[a,h]acridine (226-36-8) mass rate at LOP08: 5.61E-05 g/sec (cell G101)
Dibenz[a,h]acridine (226-36-8) mass rate at LVP03: 5.43E-10 + 5.61E-05 = 5.61E-05 g/see (cell 1101)

Coplanar PCBs
1336-36-3 mass rate at LVP01: 1.74E-18 g/sec (cell 1178)
1336-36-3 mass rate at LOP08: 1.23E-13 g/sec (cell G78)
1336-36-3 mass rate at LVP03: 1.74E-18 + 1.23E-13 = 1.23E-13 g/sec (cell 178)
Mass rate for the 14 coplanar PCBs in LVP03 is:
Mass rate at LVPO1: 1.26E-21 g/sec (ce1111244)
Mass rate at LOP08: 8.88E-17 g/sec (cell D244)
Mass rate at LVP03 = 1.26E-21 g/sec + 8.88E-17 g/sec = 8.88E-17 g/sec (cells 1244 through 1257)

7.4.3.3 LVP26 Calculation

The composition of this stream is calculated by using the values of stream LVP03 and applying the corresponding
DFs from the following units: HEPA Filters, TCO, and Caustic Scrubber. The calculations for Group 4 and
Coplanar PCBs are the only ones shown below as all the rest of the calculations are the same.

Group 4
Formamide (75-12-7) mass rate at LVP03: 2.47E-02 g/see (cell 1169)
Formamide (75-12-7) DFs throughout the LVP system:

HEPA 1: 1 (cell J169)
HEPA 2: 1 (cell K169)
TCO: 20 (cell L169)
NaOH Scrubber: I (cell M169)

Formamide LVP26 stack mass rate: 2.47E-02 /( 1 * 1*20* 1) = 1.24E-03 g/sec (cell N169)

Dibenz[a,j]acridine (224-42-0) mass rate at LVP03: 5.61E-05 g/sec (cell 1100)
Dibenz[aj]acridine (224-42-0) DFs throughout the LVP system:

HEPA 1: 2,000 (cell J100)
HEPA 2: 100 (cell K100)
TCO: 20 (cell L100)
NaOH Scrubber: I (cell M100)

Dibenz[a,j]acridinc LVP26 stack mass rate: 5.61E-05 /(2,000*100*20*1) = 1.40E-11 g/sec (cell N100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at LVP03: 5.61E-05 g/sec (cell 1101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the LVP system:

HEPA 1: 2,000 (cell J101)
HEPA 2: 100 (cell K101)
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TCO: 20 (cell L101)
NaOH Scrubber: 1 (cell M101)

Dibenz[a,h]acridine LVP26 stack mass rate: 5 .61E-05 / (2,000* 100*20* 1) = 1.40E-I 1 g/sec (cell N101)

Coplanar PCBs
1336-36-3 mass rate at LVP03: 1.23E-13 g/sec (cell 178)
1336-36-3 DFs throughout the LVP system:

HEPA 1: 2,000 (cell J78)
HEPA 2: 100 (cell K78)
TCO: 20 (cell L78)
NaOH Scrubber: 1 (cell M78)

1336-36-3 LPV26 stackmass rate: 1.23E-13 /(2,000*100*20*1) = 3.08E-20 g/sec (cell N78)
Mass rate for the 14 coplanar PCBs in LVP26 is:
3.08E-20 (cell N78) * 0.01/14 = 2.22E-23 glsec (cells N244 through N257)

7.5 HLW Vitrification Analysis

To determine the stack releases from the HLW Melter Offgas System (HOP), first the mass rates of all the
constituents are calculated in stream HMP06 (the unabated HLW Melter Offgas stream). From these values, the
DFs that correspond to the SBS and WESP are applied to each constituent. These results are representative of
HOPO7. At this point the HLW Vessel Ventilation header joins the main offgas system. At this point, the mass
rates of all the constituents are calculated in stream HOP10 (the unabated HLW Vessel Ventilation Header). The
values from these two streams, HOPO7 and HOP10, are then added together to represent stream HOP11 (combined
offgas stream). From this point on, the corresponding DFs for each constituent within the system are applied to
these values to obtain the final stack releases (stream HOP33).

10

HMP06 Primary Offgas HOP07 HOPi I SecondaryOffgas HOP33
10 System System

HLW

Melter

7.5.1 HMP06 Stream

This streams depicts the unabated HLW Melter Offgas. For all the calculations in this section refer to Table B-9.
First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified.
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain
their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at HMP06 from the HMP06 stream report in Appendix A: 6.80E-03 g/sec ( cell H169)
Performance factor for Formamide: 6.80E-03/3.49E-02 = 1.95E-01 ( cell 1169, also copied to cell N8)

24590-G04B-F00012 Rev I ReE 24590-WTP-3DP-G048-00037



CALCULATION SHEET PROJECT: WTP

JOB NO.: 24590
BY: E. Berrios CALCNO.: 24590-WTP-M4C-FRP-00005
DATE: 05/21/03 SHEET REV: A

SHEET NO.: 42
SUBJECT: Estimation of Non-SSFM Represented Oroanic Emission Rates Required to Support the Integrated Emissions
Baseline Report

Dibenz[ajjacridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C 100)
Mass rate at HMP06: 3.49E-02 (cell C100) * 1.95E-01 (cell N8) = 6.80E-03 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at HMP06: 3.49E-02 (cell C101) * 1.95E-01 (cell N8) = 6.80E-03 gJsec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at HMP06 from the HMP06 stream report in Appendix A: 6.71E-03 g/sec (cell H40)
Performance factor for Phenol: 6.71E-03/3.49E-02 = 1.93E-01 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at HMP06 from the HMP06 stream report in Appendix A: 6.33E-03 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 6.33E-03/3.49E-02 = 1.82E-01 (cell 1206)

2-sec-Buty1-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl-4,6-dinitrophenol (88-85-7) rate at HMP06 from the HMP06 stream report in Appendix A: 9.69E-03
g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 9.69E-03/3.49E-02 = 2.78E-01 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(1.93E-01 (cell 140) + 1.82E-01 (cell 1206) + 2.78E-01 (cell 1216))/3 = 2.17E-01 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell Cl 15)
Mass rate at HMPO6: 7.67E-03 (cell C115) * 2.17E-01 (cell N12) =1.67E-03 g/sec (cell KI 15)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at HMP06: 3.49E-02 (cell C199) * 2.17E-01 (cell N12) = 7.58E-03 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at HMP06: 3.49E-02 (cell C200) * 2.17E-01 (cell N12) = 7.58E-03 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at HMP06 from the HMP06 stream report in Appendix A: 6.69E-05 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in HMP06 is:
6.69E-05 (cell H78) * 0.01/14 = 4.78E-08 g/sec (cells S7 through S20)
Thus the correct mass rate for 1336-36-3 in HMP06 is:
6.69E-05 g/sec * 0.99 = 6.62E-05 g/sec

7.5.2 HOP10 Stream

This streams depicts the unabated HLW Vessel Ventilation. For all the calculations in this section refer to Table B-
10. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified.
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain
their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
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Formamide (75-12-7) rate at HOP10 from the: HOP10 stream report in Appendix A: 2.I 1E-09 g/sec (cell H169)
Performance factor for Formamide: 2.11 E-09/3.49E-02 = 6.06E-08 (cell 1169, also copied to cell N8)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/sec (cell C100)
Mass rate at HOP10: 3.49E-02 (cell C100) * 6.06E-08 (cell N8) = 2.11E-09 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at HOP10: 3.49E-02 (cell C101) * 6.06E-08 (cell N8) = 2.11E-09 g/sec (cell K101)

Group 8
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at HOP10 from the HOP10 stream report in Appendix A: 4.95E-07 g/sec (cell H40)
Performance factor for Phenol: 4.95E-07/3.49E-02 = 1.42E-05 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at HOP10 from the HOP10 stream report in Appendix A: 8.55E-07 g/sec (cell
H206)
Performance factor for Diethyl Phthalate: 8.57E-07/3.49E-02 = 2.45E-05 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-sec-Butyl-4,6-dinitrophenol (88-85-7) rate at HOP10 from the HOP10 stream report in Appendix A: 2.94E-06
g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 2.94E-06/3.49E-02 = 8.42E-05 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
(1.42E-05 (cell 140) + 2.45E-05 (cell 1206) + 8.42E-05 (cell I216))/3 = 4.10E-05 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C115)
Mass rate at HOPIO: 7.67E-03 (cell C115) * 4.10E-05 (cell N12) = 3.14E-07 g/sec (cell K115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C 199)
Mass rate at HOPIO: 3.49E-02 (cell C199) * 4.10E-05 (cell N12) = 1.43E-06 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at HOP10: 3.49E-02 (cell C200) * 4.10E-05 (cell N12) = 1.43E-06 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at HOP 10 from the HOP:10 stream report in Appendix A: 1.95E-05 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in HOP10 is:
1.95E-05 (cell H78) * 0.01/14 = 1.39E-08 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in HOPIO is:
1.95E-05 g/sec * 0.99 = 1.93E-05 g/sec

7.5.3 HOP33 Stream

For all the calculations for this stream refer to Table B-11 of Appendix B. Input to this spreadsheet is the results
from HMP06 and HOP10 stream calculations. The numbers for HMP06 were imported to Column D (cells D4
through D239). The ones for stream HOP10 are imported to column H (cells H4 through H239). Also all the DFs
are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the following
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unit operations: SBS, WESP, HEME, HEPA filters, and TCO. The calculations for Group 4 and Coplanar PCBs
are the only ones shown below. The remaining groups are calculated in the same manner.

First the intermediate stream, HOPO7, is calculated by applying the DFs for the SBS and WESP to stream LMP06.
At this point, the values calculated for HOPI O are added to HOP07 to represent stream HOPI I. The DFs for the
rest of the unit operations in the system are then applied to the values in HOP 11. Final results represent the
composition of stream HOP33.

7.5.3.1 HOPO7 Calculation

Group 4
Formamide (75-12-7) mass rate at HMP06: 6.80E-03 g/sec (cell D169)
Formamide (75-12-7) DFs throughout the LAW Primary Offgas system:

SBS: 1 (cell E169)
WESP: I (cell F169)

Formamide HOP07 mass rate: 6.80E-03 /(1 * 1) = 6.80E-03 g/sec (cell G 169)

Dibenz[a j]acridine (224-42-0) mass rate at HMP06: 6.80E-03 g/sec (cell D100)
Dibenz[aj]acridine (224-42-0) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E100)
WESP: 11 (cell F100)

Dibenz[aj]acridine HOPO7 mass rate: 6.80E-03 /(40*11) = 1.55E-05 g/sec (cell G100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at HMP06: 6.80E-03 g/sec (cell D101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the LAW Primary Offgas system:

SBS: 40 (cell E101)
WESP: 11 (cell F101)

Dibenz[a,h]acridine HOPO7 mass rate: 6.80E-03 /(40*11) = 1.55E-05 g/sec (cell G101)

Coplanar PCBs
1336-36-3 mass rate at HMP06: 6.62E-05 g/sec (cell D78)
1336-36-3 DFs throughout the PN system:

SBS: 40 (cell E78)
WESP: 11 (cell F78)

1336-36-3 HOPO7 mass rate: 6.62E-05 1 (40*11) = 1.51E-07 g/sec (cell G78)
Mass rate for the 14 coplanar PCBs in HOP07 is:
1.51E-07 (cell G78) * 0.01/14/0.99 = 1.09E-10 g/sec (cells D244 through D257)

7.5.3.2 HOP11 Calculation

The composition of this stream is calculated by summing the mass rates in streams HOP10 and HOPO7 for each
constituents.

Group 4

Formamide (75-12-7) mass rate at HOP10: 2.11E-09 g/sec (cell H169)
Formamide (75-12-7) mass rate at HOPO7: 6.80E-03 g/sec (cell G169)
Formamide (75-12-7) mass rate at HOP 11: 2.11E-09 + 6.80E-03 = 6.80E-03 g/sec (cel11169)

Dibenz[aj]acridine (224-42-0) mass rate at HOP10: 2.11E-09 g/sec (cell H100)
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Dibenz[a,j]acridine (224-42-0) mass rate at HOPO7: 1.55E-05 g/sec (cell G100)
Dibenz[a,j]acridine (224-42-0) mass rate at HOP11: 2.11E-09+ 1.55E-05 = 1.55E-05 g/sec (cell I100)

Dibenz[a,h]acridine (226-36-8) mass rate at HOP10: 2.11E-09 g/sec (cell H101)
Dibenz[a,h]acridine (226-36-8) mass rate at HOPO7: 1.55E-05 g/sec (cell G101)
Dibenz[a,h]acridine (226-36-8) mass rate at HOPl1: 2.11E-09 + 1.55E-05 = 1.55E-05 g/sec (cell 1101)

Coplanar PCBs
1336-36-3 mass rate at HOPIO: 1.93E-05 g/sec (cell I-I78)
1336-36-3 mass rate at HOPO7: 1.51E-07 g/sec (cell G78)
1336-36-3 mass rate at HOP11: 1.93E-05 + 1.51E-07 = 1.95E-05 g/sec (cell 178)
Mass rate for the 14 coplanar PCBs in HOPI l is:
Mass rate at HOP10: 1.39E-08 g/sec (cell H244)
Mass rate at HOPO7: 1.09E-10 g/sec (cell D244)
Mass rate at HOPI 1: 1.39E-08 g/sec + 1.09E-10 g/sec = 1.41E-08 g/sec (cells 1244 through 1257)

7.5.3.3 HOP33 Calculation

The composition of this stream is calculated by using the values of stream HOPI l and applying the corresponding
DFs from the following units: HEME, HEPA Filters, and TCO. The calculations for Group 4 and Coplanar PCBs
are the only ones shown below as all the rest of the calculations are the same.

Group 4
Formamide (75-12-7) mass rate at HOP11: 6.80E-03 g/sec ( cell 1169)
Formamide (75-12-7) DFs throughout the HOP system:

HEME: 1 (cell J169)
HEPA 1: 1 (cell K169)
HEPA 2: 1 (cell L169)
TCO: 20 (cell M169)

Formamide HOP33 stack mass rate: 6.80E-03 / ( 1* 1* 1*20) = 3.40E-04 g/sec (cell N169)

Dibenz[a,j]acridine (224-42-0) mass rate at HOP1 1: 1.55E-05 g/sec (cell I100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the HOP system:

HEME: 90 (cell J100)
HEPA 1: 2,000 (cell K100)
HEPA 2: 100 (cell L100)
TCO: 20 (cell M100)

Dibenz[a,j]acridine HOP33 stack mass rate: 1..55E-05 /(90*2,000*100*20) = 4.30E-14 g/sec (cell N100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at HOPI1: 1.55E-05 g/sec (cell 1101)
Dibenz[a,h]aciidine (226-36-8) DFs throughout the HOP system:

HEME: 90 (cell J101)
HEPA 1: 2,000 (cell K101)
HEPA 2: 100 (cell L101)
TCO: 20 (cell M 101)

Dibenz[a,h]acridine HOP33 stack mass rate: 1.55E-05 / (90*2,000* 100*20) = 4.30E-14 g/sec (cell N101)

Coplanar PCBs
1336-36-3 mass rate at HOPI 1: 1.95E-05 g/sec (cell 178)
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1336-36-3 DFs throughout the HOP system:
HEME: 90 (cell J78)
HEPA 1: 2,000 (cell K78)
HEPA 2: 100 (cell L78)
TCO: 20 (cell M78)

1336-36-3 HOP33 stack mass rate: 1.89E-05 / (90*2,000*100*20) = 5.41E-14 g/sec (cell N78)
Mass rate for the 14 coplanar PCBs in HOP33 is:
5.41E-14 (cell N78) * 0.01/14/0.99 = 3.90E-17 g/sec (cells N244 through N257)

7.6 HLW PJM/RFD Analysis

To determine the stack releases from the HLW PJM/RFD Ventilation System (PJV), first the mass rates of all the
constituents are calculated in stream PJV32 (the unabated HLW PJM/RFD Vent stream). Then the corresponding
DFs for each constituent within the system are applied to these values to obtain the final stack releases (stream
PJV34).

7.6.1 PJV32 Stream

This streams depicts the unabated HLW RFD/PJM Ventilation. For all the calculations in this section refer to Table
B-12. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds
to obtain their mass rate.

Group 4
Formamide (75-12-7) feed rate: 3.49E-02 g/sec (cell C169)
Formamide (75-12-7) rate at PJV32 from the PJV32 stream report in Appendix A: 7.48E-13 g/sec (cell H169)
Performance factor for Formamide: 7.48E-13/3.49E-02 = 2.15E-11 (cell 1169, also copied to cell NS)

Dibenz[a,j]acridine (224-42-0) feed rate: 3.49E-02 g/see (cell C100)
Mass rate at PVPO1: 3.49E-02 (cell C100) * 2.15E-11 (cell N8) = 7.48E-13 g/sec (cell K100)
Dibenz[a,h]acridine (226-36-8) feed rate: 3.49E-02 g/sec (cell C101)
Mass rate at PVPO1: 3.49E-02 (cell C101) * 2.15E-11 (cell N8) = 7.48E-13 g/sec (cell K101)

8Group
Phenol (108-95-2) feed rate: 3.49E-02 g/sec (cell C40)
Phenol (108-95-2) rate at PJV32 from the PJV32 stream report in Appendix A: 7.39E-13 g/sec (cell H40)
Performance factor for Phenol: 7.39E-13/3.49E-02 - 2.12E-11 (cell 140)

Diethyl Phthalate (84-66-2) feed rate: 3.49E-02 g/sec (cell C206)
Diethyl Phthalate (84-66-2) rate at PJV32 from the PJV32 stream report in Appendix A: 6.97E-13 g/sec (cell H206)
Performance factor for Diethyl Phthalate: 6.97E-13/3.49E-02 = 2.00E-11 (cell 1206)

2-sec-Butyl-4,6-dinitrophenol (88-85-7) feed rate: 3.49E-02 g/sec (cell C216)
2-see-Butyl-4,6-dinitrophenol (88-85-7) rate at PJV32 from the PJV32 stream report in Appendix A: 1.29E-11
g/sec (cell H216)
Performance factor for 2-sec-Butyl-4,6-dinitrophenol: 1.29E-11/3.49E-02 = 3.69E-10 (cell 1216)

Since this group is represented by the above 3 constituents, an average performance factor is then calculated and
applied to the other constituents. Average performance factor is:
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(2.12E-11 (cell I40) + 2.0E-11 (cell I206) + 3.69E-11 (cell I216))/3 = 1.37E-10 (cell N12)

Formaldehyde (50-00-0) feed rate: 7.67E-03 g/sec (cell C115)
Mass rate at PVPO1: 7.67E-03 (cell C115) * 1.37E-10 (cell N12) = 1.05E-12 g/sec (cell K115)

Propionic Acid (79-09-4) feed rate: 3.49E-02 g/sec (cell C199)
Mass rate at PVPO1: 3.49E-02 (cell C199) *].37E-10 (cell N12) = 4.77E-12 g/sec (cell K199)

2-Propenoic Acid (79-10-7) feed rate: 3.49E-02 g/sec (cell C200)
Mass rate at PVPO1: 3.49E-02 (cell C200) * 1.37E-10 (cell N12) = 4.77E-12 g/sec (cell K200)

Coplanar PCBs
1336-36-3 feed rate at PJV32 from the PJV32 stream report in Appendix A: 1.15E-13 g/sec (cell H78)
Mass rate for the 14 coplanar PCBs in PJV32 is:
1.15E-13 (cell H78) * 0.01/14 = 8.20E-17 g/sec (cells S7 through S20)
Thus the corrected mass rate for 1336-36-3 in PJV32 is:
1.15E-13 g/sec * 0.99 = 1.14E-13 g/sec

7.6.2 PJV34 Stream

For all the calculations for this stream refer to Table B-13 of Appendix B. Input to this spreadsheet is the results
from PJV32 stream calculations. These numbers are imported to Column C (cells C4 through C239). Also all the
DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the
following unit operations: HEPA filters. The calculations for Group 4 and Coplanar PCBs are the only ones shown
below as all the rest of the calculations are the same.

4Group
Formamide (75-12-7) mass rate at PJV32: 7.48E-13 g/sec (cell C 169)
Formamide (75-12-7) DFs throughout the PJV system:

HEPA 1: 1 (cell D169)
HEPA 2: 1 (cell E169)

Formamide PJV34 stack mass rate: 7.48E-13 /(1 *1) = 7.48E-13 g/sec (cell F169)

Dibenz[aj]acridine (224-42-0) mass rate at P.IV32: 7.48E-13 g/sec (cell C100)
Dibenz[a,j]acridine (224-42-0) DFs throughout the PJV system:

HEPA 1: 2,000 (cell D100)
HEPA 2: 100 (cell E100)

Dibenz[aj]acridine PJV34 stack mass rate: 7.48E-13 /(2,000*100) = 3.74E-18 g/sec (cell F100)

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at PJV32: 7.48E-13 g/sec (cell C 101)
Dibenz[a,h]acridine (226-36-8) DFs throughout the PJV system:

HEPA 1: 2,000 (cell D101)
HEPA 2: 100 (cell E101)

Dibenz[a,hlacridine PJV34 stack mass rate: 7.48E-13 / (2,000*100) = 3.74E-18 g/sec (cell F101)

Coplanar PCBs
1336-36-3 corrected mass rate at PJV32: 1.14E-13 g/sec (cell C78)
1336-36-3 DFs throughout the PJV system:

HEPA 1: 2,000 (cell E78)
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HEPA 2: 100 (cell F78)
1336-36-3 PJV34 stack mass rate: 1.14E-13 /(2,000* 100) = 5.68E-19 g/sec (cell F78)
Mass rate for the 14 coplanar PCBs in PJV34 is:
5.68E-19 (cell F78) * 0.01/14/0.99 = 4.10E-22 g/sec (cells J6 through J19)

8 Results and Conclusion

A summary of the results per constituent per stream is presented below. Emissions rates from the non-represented
organic compounds in the SSFM have been estimated in this calculation. These rates will be reported in the next
revision of the Integrated Emissions Baseline Reportfor the River Protection Project Waste Treatment Plant (RPT-
W375-ES00001). This calculation will be updated each time a new official emissions profile is generated.
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$

Y

m ^ i

^

^

Q

Y

^
$

4

5
^

^

^ R

s

^

¢

Y

m

p

Y

^

s

^

^

^

Q

X

^

q

YWp V

g

L
Y F ^

g

S ^D
X

tl6S• lV N ^^+a f.^ i3 45 ^ 05 g ♦ O 4 d u m m rv p P p O n' ri a b rv O d x̂ ^ a rv
^

n ^u . .M1

o o p d d d 6 d a o d e a a o a a e 6 o a d tl d oa do E o

0. € ^ ° ^ F 1 1 1 1 1 ^ ^ ^ i l l G I l ^ si llI
" ^ m °^' ^ ^ rv + ^ ^ ^ ^ ^ ^

^ ^ }y^ ^ ^ ^ ^ ^ ^ ^ ^ tl ^ E ^ ^ ^
^ %- "

p
M1
^

^n
^

'
a ^

d 9
o a

h
o o

4
o
a
o. o o

o
b
tl
b
o

ffi
o C

b
3
b
p
E
po
5 i5
o
E
p
3

'o
2{
o o

b
o
b
o.
E
o
6
o

E4
p o

O
p ^

E C d E . :
,

B ^ tl 8i
Oo

S.2f 3 5 8S i5 II

^
g
`

y }

p
^

e
^^ =

^
S

g
j

^
.

^
T

s
..

'
Ya ^'a Yv T

a 5 's .
'
8 Tc 3 4 LL 4 ' y ^ ^ ^ 3 ^z Yf a Q ^ Yg e ^ a ^

T
^ h a Y

S ^ r E< V & & ^ z
y a



^ ^
&
^

^ ^ * Y

^

g 1

'

9

^

j

^

a 5

°
'r

^

^ ?

s

^ S

;y

9

a

R

g

^

^

. ^ 9,T, ^
b

P G w . : : s ^:
NMINr i g u ` ^ ^ v rv '^ a b $ y

9 3 4 ^ . b w e d A^ d

p o P a A e o o .. a w a

l
o

l l
A q

I I
o m ^ry . ¢ ¢ 9 . b ¢ p a ¢ 9 a o Po

^

" 8
^

:P$ 9pq a 4 ayy^ 0 Y ^ iu O ^^
n ^ w ^ 44yy .

^o w n o G Y e o o a b o a O o o o o w a o o o @ n ' o 0 o a o o o 0 0 o o G o

O

8

O q

8

O

8 ^ ^

0 0

^ ^

q

^

r̂+ a

^

0

^

0 0 O O w

» ^

r 0

o

0

^

0 0

^

0

^

0

^

0

^

0

^

9

^

0

$

0

^ ^ ^

0 0

^ $

N

»

i..

^ M o a o

$ $ - a

O ¢ u , 9¢ 0 0 0 4 00 p 0¢ pA

8 $ , s

o-

8 o

^ .. . .. . . . . .
. . : .. .

I ^ ^ ^ $ # $ g
b

^
wb

o ^ n̂
^

$ $ $ $ ^ $ $ $
00 0o go ooaaaaao9oo aaooo ggooo ooaoooobbooo oaoyooooo0

° ..
.^ m

M ; e GM̂Ta A
y
P

^,
Tsa .
aa_

:. .^.:

s+
^

Qc
j^j

91a
}j

a5j
^}{

¢$j
Xj

aQ
jS

a$j
jx

ay
M

...s:
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1 Objective

The objective of this calculation is to estimate the Waste Treatment Plant (WTP) emissions of non-represented
constituents in the Steady State Flowsheet Model (SSFM) based on the results from the representative compounds.
The results from this calculation will be reported in the next revision of the Integrated Emissions Baseline Report
for the River Protection Project Waste Treatment Plant (RPT-W375-ES00001) scheduled to be released in May
2003 and will be used in support of air permitting and risk assessment.

2 Inputs

• Emission estimates for the non-represented compounds are based on the results from their representative

compounds as determined in RPT-W375-ES00001 Section 7.4. A summary of the non-represented compounds

and their representative constituents is presented below. This information is based on Table 7 ofRPT-W375-

ES00001.

Re resentatIve Compounds for Inorganics and Radionuclides
Compound Representative

Compound
Compound Representative

Compound

Be Zr+4 134Cs 137Cs
N P04-3 137mBa 137Cs

Co 60Co 226Ra Zr+4
o Bi+3 227Ac Zr+4

Rh Zr+4 228Ra Zr+4
Sb 125Sb 229Th 232Th
Se F- 231Pa Zr+4
Sn 126Sn 232U 233U
Ta Zr+4 242Pu 241Pu
TI F- 243Am 241Am
U 234U 59Ni 63Ni
V Bi+3 79Se F-
W Zr+4 90Y 90Sr
Y 90Sr 93Zr Zr+4
106Ru F- 93mNb Zr+4 ^
113mCd Cd+2 242Cm 243Cm

Feed concentration for nonradioactive Tin (Sn) is the same as the feed concentration for its radioactive
counterpart,126Sn. Conversion factor for Ci to kg for radioactive Sn is: 29 Ci Sn/kg Sn (see Attachment 1 from
http://www.ead.anl.gov/pub/doc/Tbl2][ZadProp.pdf). Feed concentration is 4.03E-06 Ci/mol Na for LAW
and 1.82E-04 Ci/mol Na for HLW (24590-WTP M4C-FRP-00001, Section 8).
Non-represented constituents feed concentrations are specified in the Updated Emissions Run Feed Vector
(24590-WTP-M4C-FRP-00001, Section 8). A summary of these feed concentrations is presented below.
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Non-re resented Com oundsFeed Concentrations

Analyte
Supernate
mol/mol Na
B /mol Na

Solids
moUmol Na
Bq/mol Na

Be 1.21E-04 8.74E-03
CN 2.89E-04 7.45E-02
Co 1.67E-04 9.25E-03
Mo 2.67E-04 8.20E-03
Rh 5.54E-05 1.53E-03
Sb 1.07E-04 8.35E-03
Se 2.04E-04 7.97E-03
Ta 2.95E-05 2.01E-04
Ti 2.13E-04 2.67E-03
U 6.18E-04 7.12E-02
V 2.14E-04 7.61E-04
W 2.O1E-04 1.58E-03
Y 2.02E-05 2.18E-03

106Ru 7.78E-01 4.37E+06
113mCd 8.26E+05 1.36E+07
134Cs 3.70E+07 3.15E+06
137mBa 1.36E+10 3.28E+09
226Ra 1.19E+00 1.52E+02
227Ac 1.32E+01 7.68E+05
228Ra 231E+03 1.59E+05
229Th 5.43E+01 6.63E+03
231Pa 3.85E+01 1.69E+06
232U 1.30E+03 1.36E+05
242Pu 2.79E-01 1.44E+03
243Am 7.29E+00 3.95E+04
59Ni 1.29E+04 2.27E+06
79Se 1.13E+04 1.26E+05
90Y 7.70E+08 3.71E+10
93Zr 1.92E+05 5.46E+06
93mNb 1.52E+05 4.92E+06
242Cm 4.49E+02 1.62E+05

Streams analyzed in this calculation are FRP14, PJV04, FEP06, PVPO1, TLP01, LMP06, LVP01, HMP06;
IlOPIO, PJV32, PJV34, PVP12, PJV I I, LVP26, and HOP33. Appendix A shows the stream reports for these
streams. For stream LVP01, which is the LAW Vessel Vents, the total mass flow through this stream is the
summation of streams LFP06, RLD34, RLD33, RLD32.
Feed stream to Pretreatment is based on a sodium molarity of 4 (i.e., 4 mol Na /t) as with this conditions, the
feed is treated through the feed evaporator.
Molecular weights ( see Attachment 2)

Analyte MW Analyte MW
g/mol g/mol

Be 9.0 134Cs 134
CN 26.0 137mBa 137
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Analyte MW Analyte MW
g/mol g/mol

Co 58.9 226Ra 226
Mo 95.9 227Ac 227
Rh 102.9 228Ra 228
Sb 121.7 229Th 229
Se 78.9 231Pa 231
Sn 118.7 232U 232
Ta 180.9 242Pu 242
TI 204.3 243Am 243
U 238.0 59Ni 59
V 50.9 79Se 79
W 183.8 90Y 90
Y 88.9 93Zr 93
106Rw 106 93mNb 93
113m(:d 113 242Cm 242

• As HLW has the highest feed concentrations, all feed rates were based on HLW concentrations to obtain a
bounding estimate.

3 Background

The Integrated Emissions Baseline Reportfor the River Protection Project Waste Treatment Plant (RPT-W375-
ES00001) estimated emissions from the Waste Treatment Plant (WTP) by using the SSFM. Not all reported
emissions constituents were calculated by using the SSFM as inclusion of all the constituents would increase the
complexity of the model. Instead, constituents were separated into groups and representative from each group were
selected and actually modeled in the SSFM. This calculation generates the estimated emissions for the constituents
not represented in the SSFM.

4 Applicable Codes and Standards

NA

5 Methodology

The following methodology was used to estimate the emissions for the constituents not represented in the SSFM.
• HLW and LAW feed concentrations in mol/mol Na (for inorganics) and Bq/mol Na (for radionuclides) for the

non-represented compounds in the superrtate and solids were obtained from the Updated Emissions Run Feed
Vector (24590-WTP-M4C-FRP-00001). These are presented in Section 2, 3rd bullet.

• HLW and LAW feed streams conditions to Pretreatment (Stream # FRP14) were obtained from the model run
request titled Emissions Maximum Case Runs with Updated Parameters (24590-WTP-MRQ-PT-03-002).
These are presented in Appendix A.

• Non-represented constituents feed rates were calculated based on stream volumetric flowrate (in liters/hr), their
feed concentration (in mol/mol Na or Bq/mol Na), and feed sodium molarity. Feed rates in the supemate and
solids phase were added together to obtain the total feed rate to the plant (stream # FRP14).

• Feed rates were converted to lb/day for inorganics and Ci/day for radionuclides (stream # FRP14).
• The performance factor (PF) for the representative compounds was calculated per stream relative to the feed

stream, FRP14. This was done by obtaining the representative compounds mass feed rate (or radioactivity rate)
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from stream report # FRP14 and its mass flowrate (or radioactivity rate) at the stream being evaluated. Thc PF
was calculated by dividing the constituent's mass feed rate (or radioactivity rate) by the specified stream's
constituent mass flowrate (or radioactivity rate).

PF = mass rate at point of interest [representative comnound]
mass rate at waste feed [representative compund]

Once the PF was calculated, it was applied to the feed rate for the non-represented compound in order to obtain
the mass flowrate ofthe constituent at that stream.

6 Assumptions

NA

7 Calculations

Calculations were perfonned using the Microsoft Excel® 97 spreadsheet on a Compaq PC workstation. For
illustration purposes, the calculation for one inorganic (Be) and one radionuclide (106Ru) is shown below.
Calculations are only shown for the feed stream (FRP14), PIVO4, and FEP06. No others are shown, as the
calculation process is the same. Appendix B shows the calculation for the rest ofthe constituents.

Feed Rates

1. Calculate total feed rate in liters/hr for stream FRP14

Feed Streams conditions (refer to Table B-1):
WTP Feed (FRP14)
• Na molarity: 4 (cell M4)

• Volumetric Flowmte: 52 ft/br(cell M6)
Vol. flowrate in l/hr:
52 ftelhr * 28.317 Uft= 1473 I/hr (cell 06)

2. Example calculation: total feed rate of non-represented inorganic constituent, Be.

Feed rate is based on HLW concentration as this gives a bounding release estimate.
Be WTP feed rate (FRP14 - refer to Table B-1):
Feed Concentration: 8.74E-03 mol/mol Na (cell 14)
8.74E-03 mol/mol Na (cell 14)* 4 mol NaA (cell M4)* 1473 I/hr (cell 06) = 51.5 mol/hr (cell K4)

Be total feed concentration (FRP14 - refer to Table B-2):
MW Be: 9 g/mole (cell B4)
51.5 mol/hr (cell C4) * 9 g/mole (cell B4) * lkg/1000g * 2.21b/kg * 24 hr/d = 24.5 Ib/d (cell D4)

3. Example calculation: total feed rate of non-represented radionuclide constituent,106Ru

106Ru feed rate (FRP14 - refer to Table B-1):
Feed Concentration: 4.37E+06 Bq/mol Na (cell 119)
4.37E+06 Bq/mol Na (cell II9)* 4 mol Na/I (cell M4)* 14731/hr (cell 06)= 2.57E+10 Bq/hr (cell K19)
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Total 106Ru feed concentration (FRP14 - refer to Table B-2):
2.57E+10 Bq/hr (cell C19) * 1 Ci/3.7E+10 Bq * 24 hr/d = 16.7 Ci/d (cell 1319)

4. Calculate the concentration of tin (Sn) in the LAW and IILW feeds

Non-radioactive tin (Sn) feed concentration is equivalent to the radioactive tin feed concentration.
126Sn feed (refer to Table B-1 for all cell references shown below):
1.49E+05 Bq/mol Na LAW Feed (cell B39) * 1 Ci / 3.7E+10 Bq = 4.03E-06 Ci/mol Na (cell E39)
6.72E+06 Bq/mol Na HLW Feed (cell 1340) * 1 Ci / 3.7E+10 Bq = 1.82E-04 Ci/mol Na (cell E40)
Conversion factor for tin: 29 Ci Sn/kg Sn (cell B42)
LAW: 4.03E-06 Ci/mol Na (cell E39) * 1 kg Sn / 29 Ci Sn (cell B42) = 1.39E-07 kg/mol Na (cell B42)
HLW: 1.82E-04 Ci/mol Na (cell E40) * 1 kg Sn / 29 Ci Sn (cell B42) = 6.26E-06 kg/mol Na (cell B43)
Sn MW = 118.71 g/mol (cell B44)
LAW feed: 1.39E-07 kg/mol Na (cell B42) * 1000g/kg * 1 mol/118.71 g (cell B44) = 1.17E-06 mol/mol Na (cell
B45)
HLW feed: 6.26E-06 kg/mol Na (cell B43) * 1000g/kg * 1 moV118.71 g (cell B44) = 5.28E-05 mol/mol Na (cell
B46)

Stream # PJV04 Calculation

Be (refer to Table B-2)
Feed rate (FRP14): 51.5 mol/hr (cell C4 from Table B-2)
51.5 moUhr (cell C4) * 9 g/mol (cell B4) * 24 hr/d * 2.21b / 1000 g = 24.51bld (cell D4 from Table B-2)
Representative compound: 7.r+4
Zr+4 feed rate from FRP14 (from Table A-1): 3.65E+021b/d (cell G4 from Table B-2)
Zr+4 mass flowrate in P.N04 (from Table A-2): 2.25E-021b/d (cell 14 from Table B-2)
PF = 3.65E+021b/d (cell G4) / 2.25E-021b/d (cell 14) =1.62E+04 (cell J4 from Table B-2)
Be mass flowrate in P.N04 = 24.5 lb/d (cell 1)4) / 1.62E+04 (cell J4) = 1.51E-03 lb/d
Converting to g/sec: 1.51 E-03 ]b/d * 1 d/ 24hr * ihr / 3600 sec * I000g / 2.2 lb = 7.93E-06 g/sec (cell K4 from
Table B 2)

106Ru (refer to Table B-2)
Feed rate (FRP14): 16.7 Ci/d (cell D19 from Table B-2)
Representative compound: F-
F- feed rate from FRP14 (from Table A-1): 6.93E+021b/d (cell G19 from Table B-2)
F- mass flowrate in PJV04 (from Table A-2): 6.82E-021b/d (cell 119 from Table B-2)
PF = 6.93E+02 (cell G19) /6.82E-02 (cell I19)= 1.02E+04 (cell J19 from Table B-2)
106Ru mass flowrate in PJV04 = 16.7 Ci/d (cell D19) / 1.02E+04 (cell J19)= 1.64E-03 Ci/d (cell K19 from Table
B-2)

Stream # FEP06 Calculation

Be (refer to Table B-3)
Feed rate (FRP 14): 51.5 mol/hr (cell C4)
51.5 mol/hr (cell C4) * 9 g/mol (cell B4) * 24 hr/d * 2.21b / 1000 g = 24.5 lb/d (cell D4 from Table B-3)
Representative compound: Zr+4
Zr+4 feed rate from FRP14 (from Table A-1): 3.65E+021b/d (cell G4 from Table B-3)
Zr+4 mass flowrate in FEP06 (from Table A-3): 3.69E-01 lb/d (cell 14 from Table B-3)
PF = 3.65E+021b/d (cell J4) /3.69E-01 ]b/d (cell 14) = 9.90E+02 (cell J4 from Table B-3)
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Be mass flowrate in FEP06 = 24.51b/d / 9.90E+02 = 2.47E-021b/d
Converting to g/sec: 2.47E-021b/d * 1d / 24hr" lhr / 3600 sec * 1000g / 2.21b = 1.30E-04 g/sec (cell K4 from
Table B-3)

106Ru (refer to Table B-3)
Feed rate (FRP14): 16.7Ci/d (cell D19 from Table B-3)
Representative compound: F-
F- feed rate from FRP14 (from Table A-1): 6.93E+02Ib/d (cell G19 from Table B-3)
F- mass flowrate in FEP06 (from Table A-3): 4.54E-021b/d (cell 119 from Table B-3)
PF = 6.93E+02 lb/d (cell G19) / 4.54E-02 Ib/d (cell 119) = 1.53E+04 (cell J19 from Table B-3)
106Ru mass flowrate in FEP06 = 16.7 Ci/d (cell D19)/ 1.53E+04 (cell J19) = 1.09E-03 Ci/d (cell K19 from Table
B-3)

The rest of the calculations are shown in Appendix B.

8 Results and Conclusions

A summary of the results per constituent is presented below. Emissions rates from the non-represented compounds
in the SSFM have been estimated in this calculation. These rates will be reported in the next revision of the
Integrated Emissions Baseline Repartfor the River Protection Project Waste Treatment Plant (RPT-W375-
ES00001). This calculation will be updated each time a new official emissions profile is generated.
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TABLE 2. Summary Radioactive Properties for Selected Radionuclides

Specific
Deca

Radiation Energy (MeTg
Isotope Half-Life Activity

(C19)
Mode

Alpha
(a)

Beta
)6)

Gamma
(?)

Americium-241 430 yr 3.5 a 5.5 0.052 0.033

Americium-242m 150 yr 9.8 IT 0.025 0.044 0.051

Americium-242 16 hr 820,000 AEC - 0.18 0.018

Americium-243 7,400 yr 0.20 a 53 0.022 0.055

Neptunium-239 2.4 days 230,000 Q - 0.26 0.17

Berkelium-247 1,400yr 1.1 a 5.6 0.061 0.11
Califomium-249 350 yr 4.1 a 5.8 0.043 0.33

Califomium-251 900 yr 1.6 a 5.8 0.020 0.13
Cadmium-109 1.3 yr 2,600 EC - 0.083 0.026

Cadmium-113" 9.3 x 10" yr 3.4 x 10'" 0.093 -

Cadmium-113m 14 yr 240 8 - 0.019 -

Carbon-14" 5.700 yr 4.5 0.049 -

Cesium-134 2.1 yr 1,300 8 - 0.16 1.6

Cesium-135 2.3 million yr 0.0012 (i - 0.067 -

Cesium-137 30yr 88 (i - 0.19 -

Barium-137m (95%) 2.6 min 540 million IT - 0.065 0.60

Chlorine-36 300,000 yr 0.033 0, EC - 0.027 <0.001

Cobalt-57 270 days 8,600 EC - 0.019 0.13

Cobalt-60 5.3 yr 1,100 S - 0.097 2.5

Curium-242 160 days 3,400 a 6.1 0.010 0.0018

Curium-243 29 yr 52 a 5.8 0.14 0.13
Curium-244 18 yr 82 a 5.8 0.086 00017
Curium-245 8,500 yr 0.17 a 5.4 0.065 0.096

Curium-246 4,700 yr 0.31 a 5.4 0,0080 0.0015

Curium-247 16 million yr 0.000094 a 4,9 0.021 0.32

Curium-248 340,000 yr 0.0043 a 4.7 0.0060 0.0012

Curium-250 6,900 yr 0.21 a, 0 13 0.0016 -
Pluionium-246 (25%) Il days 49,000 .6 - 0.13 0.14

Berkelium-250 (14%) 3.2 hr 3.9 million )6 - 0.29 0.89
Americium-246 (15%) 39 min 20 million 18 - 0.66 0.70
Europium-150 34 yr 70 EC - 0.044 1.5
Europium-152 13 yr 180 @, EC - 0.14 1.2

Europium-154 8.8 yr 270 0 - 0.29 12
Europium-155 5.Oyr 470 0 - 0.063 0.061
Iodine-129 16 million yr 0.00018 R - 0.064 0.025

Iodine-131 8.0 days 130,000 Ii - 0.19 0.38
Krypton-81 210,000 yr 0.021 EC - 0.0051 0.012
Krypton-85 11 yr 400 P - 0.25 0.0022
Neptunium-235 1.1 yr 1,400 EC <0.001 0.010 0.0071
Neptunium-236 120,000 yr 0.013 0 - 0.21 0.14
Pfutonium-236 (996J 2.9yr 540 a 5.8 0.013 0.002!
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Specific
Deca

Radiation Energy (MeV)
Isotope Half-Life Activity

(019)
Mode Alpha

(a)

Beta

(10

Gamma

(r)
Neptuniurn-237 2.1 million yr 0,00071 a 4.8 0.070 0.035

Protactinium-233 17days 21,000 16 - 0.20 0.20

Nickel-59 75,000 yr 0.082 EC - 0.0046 0.0024

Nickel-63 96 yr 60 @ - 0.17 -

Plutonium-238 88 yr 17 a 5.5 0.011 0.0018

Plutonium-239 24,000 yr 0.063 a 5.1 0.0067 <0.001

Plutonium-240 6,500 yr 0.23 a 5.2 0.011 0.0017

Plutonium-241 14 yr 100 p <0.001 0.0052 <0.001

Plutonium-242 380,000 yr 0.0040 a 4.9 0.0087 0.0014

Potassium-40" 1.3 billion yr 0.0000071 EC - 0.52 0.16

Protactinium-231" 33,000 yr 0.048 a 5.0 0.065 0.048

Actinium-217" 21 yr 73 a,,6 0.068 0.016 <0.001

Thorium-229" (99%0 19 days 31,000 a 5.9 0.053 0.11

Franciurn-123" (1 %) 22 min 39 million It - 0.40 0.059

Radium-223" 11 days 52,000 a 5.7 0.076 0.13

Radon-219" 4.0sec 13 billion a 6.8 0.0063 0.056

Polonium-115" 0.0018 sec 30 trillion a 7.4 <0.001 <0.001

Lead-211" 36min 25million # - 0.46 0.051

Bismuth-111" 2.1 min 420 million a, ,6 6.6 0.010 0.047

Thallium-207" 4.8 min 190 million 18 - 0.49 0.0012

Radium-226" 1600 yr 1.0 a 4.8 0.0036 0.0067

Radon-222" 3.8 days 160,000 a <0.001 <0.001

Polonium-218" 3.1 min 290 million a 6.0 <0.001 <0.001

Lead-214" 27 min 33 million 18 - 0.29 0.25

Bismuth-214" 20 min 45 million Q - 0.66 1.5

Polonium-214" 0.00016sec 330 trillion a 7.7 <0.001 <0.001

Lead-210' 22 yr 77 16 - 0.038 0.0048

Bismuth-210" 5.0days 130,000 fl - 0.39 -

Polonium-210" 140 days 4,500 a 5.3 <0.001 <0.001

Radium-228^ 5.8 yr 280 @ - 0.017 <0.001

Actinium-218" 6.1 hr 2.3 million ^f - 0.48 0.97

Thorium-218' 1.9yr 830 a 5.4 0.021 0.0033
Radium-224" 3.7days 160,000 a 5.7 0.0022 0.010

Radon-220' 56sec 930 million a 6.3 <0.001 <0.001
Polonium-216" 0.15 sec 350 billion a 6.8 <0.001 <0.001

Lead-212" 11 hr 1.4 million 18 - 0.18 0.15

Bismuth-212" 61 min 15 million a,,6 2.2 0.47 0.19

Polonium-212" (64%) 0.00000031 sec 180,000 trillion a 8.8 - -

Thallium-108" (36%) 3.1 min 300 million 6 - 0.60 3.4

Samarium-146 100,000,000yr 0.000024 a 2.5 -

Samarium-151 90yr 27 (3 - 0.020 <0.001

Selenium-79 650,000 yr 0.070 (3 - 0.056 -

Strontium-90 29 yr 140 {3 - 0.20 -

Yttrium-90 64 hr 550,000 6 - 0.94 <0.001
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Specific
Deca

Radiation Energy (Mel9
Isotope Half-Life Activity

(C`1^
Mode Alpha

(a)

Beta

(/^l

Gamma

(Y)
Technetium-97 2.6 million 0.0014 EC - 0.0056 0.011

Technetium-98 4.2 million 0.00088 ^ - 0.16 1.4

Technetium-99 210,000 0.017 p - 0.10 -

Tborium-229 14 billion yr 0.00000011 a 4.0 0.012 0.0013

Radium-225 15days 40,000 16 - 0.11 0.014

Actinium-225 10 days 59.000 a 5.8 0.022 0.018

Francium-221 4.8 min 180 million a 6.3 0.010 0.031

Astatine-217 0.032 sec 1.6 trillion a 7.1 <0.001 <0.001

Bismuth-213 46 min 20 million Q// 0.13 0.44 0.13

Polanium-213 (98%) 0.0000042 sec 13.000 trillion a 8.4 - -

Thallium-209 (2%) 2.2 min 410 million ^ - 0.69 2.0

Lead-209 3.3 hr 4.7 million /1 - 0.20 -

Thorium-230° 77,000 yr 0.020 a 4.7 0.015 0.0016

Thorium-232" 7,300 yr 0.22 a 4.9 0.12 0.096

Tin-121m 55 yr 54 0, IT - 0.035 0.0049

Tin-121 (78%) 27hr 970,000 6 - 0.11 -

Tin• 126 250,000 yr 0.029 0 - 0.17 0.057

Antimony-116 12 days 85,000 6 - 0.28 2.8

Tritium (H-3)" 12 yr 9,800 (i - 0.0057 -

Uranium-232 72 hr 22 a 5.3 0.017 0.0022

Uranium-233 160,000 yr 0.0098 a 4.8 0.0061 0.0013

Uranium-234' 240,000 yr 0.0063 a 4.8 0.013 0.0017

Uranium-235" 700 million yr 0.0000022 a 4.4 0.049 0.16

Thorium-231" 26hr 540,000 6 - 0.17 0.026

Uranium-236 23 million yr 0.000065 a 4.5 0.011 0.0016

Uranium-238" 4.5 billion yr 0.00000034 a 4.2 0.010 0.0014
Thorium-234" 24 days 23,000 0.060 0.0093

Protactinium-234m" 1.2 min 690 million ^ - 0.82 0.012

Zirconium-93 1.5 million yr 0.0025 (i - 0.020 -

Niobium-93m 14 yr 290 IT - 0.028 0.0019

This table summarizes key radioactive properties of selected radionuclides and their associated decay products (for
which information is presented in italics). Values are given to two significant figures. See the radionuclide-specific
fact sheets for further information. EC = electron capture, IT = isomeric transition, Ci = curie, g = gram, and MeV =
million electron volts. A dash indicates that the entry is not applicable, and an "n" indicates that the isotope exists
naturally in the environment. (See the companion fact sheet on Radioactive Propertie.s. Internal Distribution, and
Risk Coefficienis for an explanation of terms and interpretation of radiation energies.)



I Atomic number

1rog Atomic mass - . - '

Group*

1/1 VIII/I

I 2
I H lie

I.t>75 11/2 111/13 1V/14 V/15 VI/16 V11/17 4.007

3 4 5 6 7 8 '9 10

2 Li Be B C N 0 F Ne
6.941 9.012 IILNI I2.01 14.01 16.00 19.00 81.18

11 12 ^ Transition Elements 13 14 15 16 17 Iti
3 Na Mg Al Si P S Cl Ar

22.99 24.31 3 4 5 6 7 8 9 10 11 12 26.98 28.09 30.97 32.116 35.45 39.95

p 19 20 21 22 23 24 25 26 / 27 28 29 30' 31 32 33 34 35 36

4 K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Gc As Se Br Kr
^ 39.10 40.08 44.96 47.90 50.94 52.IX1 54.94 55.g5 5N.93 58.70 63.55 65.7g 69.72 72.59 74.92 78.96 79.90 N3$tl

.77 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

S Rb Sr Y Zr Nb Mo Tc Ru^ Rh Pd Ag Cd In Sn Sb Te I Xc
85.47 87.62 88.91 9122 9'..91 9y.94 (981 101.1 1u2.9 1(16.4 107.9 112.4 114.8 118.7 121.8 127.6 (26,9 111.7

55 56 57 72 73 74 75 76 77 78 79 g0 gl N2 83. 7 8 5 86

6 Cs Ba La Hf Ta W Re Os If Pt Au Hg. 'CI Pb Si Po At Rn
1J2.9 137.7 13C.9 178.5 IX0.9 I83.9 I86.2 1911.2 192.2 195.1 197.0 2W.n 2w.4 2m.z 219.0 41.(w) 121e) C221

87 18 19 104 105 106 107

7 Fr Ra Ac
12231 (226.0) (227)

Lanthanides

58 59 60 61 62 63 64 65 66 67 6H 69 70 71
6 Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

140.1 140.9 144:: ( 145) 150.4 1 5 2.0 1 5 7.3 15 8.9 16:5 161.9 167.3 168.9 173.11 175.(1

9(1 91 9: 93 94 95 96 97 9N 99 10(I 101 102 103

Th Ya U Np Pu Am Cm Bk Cf Es Fm Md No Lr
27_'.0 CJU 23N.11 (244) C42I (243) (2471 C471 (251) 12521 .(2571 (258) 1 2591 12M)1

`The main groups are numbered I to V1lI followingaccepted practice, but the distinetion between A and B groups has not been
made because of the aonfusion that has been created by the differences between European and American practice in Ibis respect.
Recently, the American Chemical Society and the International Union of Pure and Applied Chemistry recommended a revised sys-
tem in which thegroupsare numbered consecutively from Ito 18 as shown here. nccauseit may be some time before this revised
numbering system becomes widely accepted we have not adopled it in the main budy of the text.
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CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: E. Bertios CALC NO.: 24590-WTP-M4C-FRP-00003

DATE: 03l13103 SHEET REV: A
SHEET NO.: 54

SUBJECT: Intearated Baseline Emissions Reoort Non-SSFM Represented Constituents Emissions Rate Fstimation

Appendix B Calculations



BY: E:Sarcios.
DATE: 03+13t03

CALCULATION SHEET

SUBJECT: trrtegratedBaseline Emissions Raport NanSSFM Represenied Constituents Emissions Rate EstimaUon

Tattta&1 Feed Rate Calculation
t.l+W & HLW Supamete Represent FRP14 LAW BHLW Solids FRP14
Nm-RRapCenstMW moUmalNaComPoant moUmdtbte motll mbVhr
Be 9.0 121E-04Zr Be 834E-03 3.50Ed12 5:15E+01
CN 20:0 2:89E-00P04 CN 7.45E-02 2.98E-01 4:39E+02
Co 58.9 1.67E04.60Co Cp. 925E-03 3;70E=02 545E+01
Ma 95:9 2.67E-04Bi Mo 820E-03 3.28E024:83E+01
Rh 102.9 6:546-05Zr Rb 1:53E-03 6:12E-03 9.02E+60
Sb 121:7 1.07E-04Sb-125 Sb 835E-03 3346-02 4.92E+01
8a 78.9 2.04E-041' Be 7.976-03 3:19E•024.70E+01
Sn 118.7 1:17E.06Sb•128 Sn 528EE05 2.11E-04 3.11E-01
To .180.8 2.95E-05Zr To 2A1E-04 8.04E04 1:18E+00
Tl 204:3 2.13E•04F Ti 2.87E-03 1.07E-02 1.57E+01
U 236.0 6.18E-042340 U 7.12E-02 2.85E-01. 4.20E+02
V 50.9 2:14E04-:.81 V 7.StE-04 3.04E-03 4.48E+00
W 183.8 2:01E04Zr W 1.58E-03 6:32E-03 9.31E+00
N 88.8 2026-058r-80 Y .2.18E.03 .8.72E-03128E+01

108Ru
113mCd
134Cs
f3YmBa
226Ra
227Ae
228Ra
228Tti
231Pa
232U
242W
243Ain
69N!
79Se
99Y
93Zc
93mNb
242Cm

Tfi Caic
126sn

108
113
134
137
226
227
228
229
231
232
242
243
59
79
90
93
93

242 4.49E+02243Cm

1.49E+05 Hqtmol Na LAW Feed
8.72E+05Bymot NaHLW Feed
2.90E+01 CiSn/kOStt
1:39E-07 kgfim7Na LAW
626E-06 kgfmWNa HLW

118,71g/mof .
1.17E-06 mflUmdi No LAW
5.28E-05 moUmal Na HLW

4.03E+00 Ci/motNa
1.82E-04G57mdiNa

Bv%rnatNa By'! 47r
106RU 4.37E+06 1:75E+07 2.57E+10
113mCd 1.38E+07 544E+07 8A1E+10
134Ca 3:15E+06 1.26E+071;BSE+10
137mBa 328E+09 1.31 E+101 .03E+13
226Fia 1.62E+02 6.08E+028.93Ee05
227A0 7:88E+05 307E+08 4:53E+09
228Ra 1:59E+05 6:38E+05 8.37E+08
228Th 6.63E+03 2.85E+04 3.91 E+07
231Pa 1.69E+06 6.76E+06 9.86E+09
232U 1.36E+05 5A4E+05 8.01E+08
242Pu 1.44E+63 5a6E+03 8.48E+06
243Am 3:95E404 1.8eE+95 2.33E+08
59N1 2.27E+06 9.08E+06 1.34E+10
793e 1:26E+05 5.04E+057A2E+08
80Y 3.71E+10 1.49E+112.196+14
93Zr 5:46E+06 2.18E+07.3:22E+10
93mNa 4:92E+08 1;97E+072.90E+10
242Cm 1.622E+06 8.48E+05. 9:55E+08

Feed rates

Na mW
Vol Fla.v
Total Flow

PROJECT: WTP
JOB NO.: 24590

CALC NO.: 24590-WTP-M4C-FRF'-00003
SHEETREV:A
SHEET NO.:55

4 mol8
0fl8/hr Ollhr FRP14
52 1131tn 1473 UM FRP14



CALCULATION SHEET PROJECT: WTP
BY: E. Barrios JOB NQ.: 24590
DATE:03/13t03 CALC NO.: 24590-WTP-M4C-FRP-00003

SHEET REV: A
SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation SHEET NO.: 56

A B C D E F G H t J K I. M
I Table 52 PJV04 CatGutation
2 Tota( feed eesentat]ves PJV04 Unabated PT• RFDlPJM
3 Non•Re Const MW motihr Ibtd Femd Rate

'
Rate PF Non-Rep Const (glsec

d Be
-

9A 5.15E+01 2.d5E+p1 3.85E+p2 Ibld 2.25E-02T^ 1.62E+°4
5 CN 26.0 4.38E+ 6.03E+02

T
3 1b1d 1:97E-01 1:12E+04 2:83E-04I

G 58.9 5: 1:70E+02 60Co t:p9E+02 C id 660E-03 1.65E+045:42E-05
Mo 95.9 4 83E+01 2:45E+02 7.94E+01 tWd 524E43 1.5tE+04 8.SOE-05

f 102.9 9:02E+0p 4:90E+01
vm

3.65E+02 ibld 2.25E-02 1.62E+04 1.59E-05
9 Sb 1217 4.92E+01 3.16E+02 1258b 4.19E+02 Ci/d

__
279E-02 1 1.50E+04 1.11E-04

10 8e_^ 789 4:70E+01 1.98E+02 F- 6.93E+02 1btd 682E-02 1.02E+04 1.01E-04
11 Sn 118.7 31 1E-01 1.95E+00 1268n 2,18E+00 CJd 1.50E-04 1.45E+04 7.08E-07
12 Ta

^
1$0.9 1.18Et00 iw13E+°t Zr+4 3.55E+02

_
Ibtd 2.25E 02 1.82E+04 .3:86E-08

13 Ti 20d 3 1.57E+41 1.70E+02 F. 6:93E+02 tbtd 6,82E•02 102E+04 $,79E05 =
14 U 238.0 4 20E+02 5.27E+p3 234U 5.$QE•02 Citd 4.24E-06 1.37E+04 2,03E_03
15 V 50.9 4.48E+00 1.21E+01 7.94E+01 Ibld 5.24E-0 3 1.61E+04 4.19E 06
t8 W
^

183.8 9:31E+00 9.03E+01 Zr+4 3.65E+02 ibJtl 2.25E-02; 1.62E+04 2,93E-05
17 Y 8$ 9 1.28E+01 8.03E+01 905r 1.10E+05 Ci/0 6.SOE+0 1.62E+04, 1.95E 05 ^
18 By/hc Ci/d
19 1 06Ru ( 106 2.57E+10 1.67E+01 F- 6.93E+02, Ib%d 6.82E-02 102E+04 1.64E-03
20 113mCd ^$3 8.01E+10 5.20E+01 Cd+2 2.47E+021 1b1d 1 2,06E-02 ,

^
1.2pE+pd 4.34E-03

21 134Cs 184 1.86E+10 1 20E+01 ~ 137Cs ^ 9.26E+ ĈUd 7 58E+0°' 1.22E+04 9 86E-04

--_

22 137mBa
^

137 1.93E+13 1 .25E+4
_

137Cs 9.26E+04` Cild 7 5$E+p0 122E+04 1 03E+00
23 228Ra 226 8.98E+05 5.$1E pd Zr+4 3.65E+02 lbtd 2.25E 02 162E+p4 3 5$E 0$

^24 227Ac 227 4,53E+09 2.94E+00 Zrt4 3,65E+p2 1trJd 2.26E-02 1.62E+04 t.$1E 04
25 228Ra 228 9:37E+08 8,t)8E p1 Zrr4 3.65E+02 1b/d 2.25E A2 9.62E+04 3.74E 0S
26 229Th
^

229 3,91E+07 2.53E-02 232Th E5°,fi2GUd 7.05E-07 1 50E+04 1.69E-0&
27 231P^ 231 9.96E+09= 8,48E+00 Zr+4 3.85E+02 Ibld 2,25E-02 1 62E+43.98E•04
28 232U ^ 232 8.01E+08 5:20E-01 W 233U 4;90E-02 CUd 4;23E-06 1:i6E+Qq 4:49E-051
9 242Pu 242 8:48E+08 5.50E-03 241Pu 2:36E+02 CUd 1:43E-02 1.66E+04 3,32E-07 --3° _243Am 243 2;33E+08 1:51E-01 241Am 9.67E+02 Citd 5:84E-02 ---^1:66E+04 °9:12E-06
31 58Ni 59 1 :34E+10 $,88E+00 rv^ 63Ni 5.99E+01 Ci/d 3.93E-03 1:52E+°d 5.70E-04
32 79Se 79 742E+08 4.82E-p1 F.: 6.93E+02 Ibld ^f 8.82E 02 1.02E+04 4.74E 05
33 90Y 90 219E+14 1.42E+05 9°Sr - 1:10E+05 Ci1d 6.80E+p0 1:62E+04 8:7dE+p0
34 93Zr 93 3,22E+10 2.09E+°1 Zr+4 3.65E+02 l btd 2.25E 02 1.82E+04 1.2$E-03
35 93mNb

y
93 2,9E+a0 t.88E+01 Zr+4 3.85E+02 l bld 2.25E-02 1:62E+04 1:16E03

36 242Gm 242 9.55E+08 8.19E•tl1 243Cm 3:22E+Oi^ Citd 1.94E-03 1,66E+04 3:74E-°5

UnFRP01-PJV04



CALCULATION SHEET PROJECT: WTP
BY. E. Berdos JOB NO2:24590
DATE, 03713103 CALC NO.: 24590-WTP-M4C-FRP=00003

SHEET REV: A
SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation SHEET NO.: 57

A B C D f f t> H I J K, L M
I Tabie B3 FEPOti Calculation

'Total feed ; Re resentat(ves FEP06 Unabated PT- LAW Feed Eva
3 Non-RO Const _MW moithr ibtd FeedRate Rate PF Non-Re Const sec
4 Be 9.0 5:15E+01 2A5E+01 Zr+4 3.65E+02 tbtd 169E-01 9:90E+02 1.30E-04
5 CN 26.0 4.39E+02 8:03E+02 P04-3 2:20E+03 itiJd 3.34E+00 6.59E+02 4:81E-03

_...-...-._

6 Co 58.9 5:45E+01 1.70E+02 80Co 1.09E+02 Citd 1.09E-01 9.97E+02 8.94E-04T M4
95,9 4.83E+01 2.45E+02 Bi+3

'
7.94E+01 Natd

.
2.20E-02 3.81E+03 -3.56E•04 -

8 Rh 102.9 9.02E+00 4.90E+07
___..... .-

Zr+4 3.65E+02 Ib/d 3,$9E-01 9.90E+02 2:60E-04
b _ _ 121.7 4;92E+0] 3.16E+02 725S1 4.79Et^02 Gi/d 1.11E-01 3.58E+03 4.64E-04

Be
-

78.9 4:74E+0] 1,96E+02 F-
_

$.93E+02 itUd 4.54E 02 -1.53E+04- ----$74E 05
i 118.7 3,1tE-01 1:95E+00 1268n 2,78EF00 CUd fi.32E 04 3.45E+03 2.97E 08
a i8u,9 ' 1.it3E+00 7,13E+01 Zr+4 3.65E+02'Ibtd 3,69E-01 9.90E+02 6.01E-05

TI

1

204.3 1.67Et01 1.70E+02 F. 6.93E+021b1d 4.54E-02 1.53E+04 5 85E-05,
2380 4.2lJE+02 5.27E+03 2341f 5.80E.02Citd 7.10E-05 8,17E+4T2 340E-02 - --

v

50,9 4.48E+00 7.21E+01 8i+3 7.94E+01 2.20E-42 3.61E+03 ] 75E-05 ^

w

183 8 9,31 E+00 9.03E+01 Z4 3.85E+02 tbid 69E-Ut 9.90E+02 4.80E-04
1 7 y Bg.g 22 1;2$E+01 6,03E+0] 4 90Sr t.1flE+05 Cild 4.88E-01 2.28E+05 1.40E-06
18 _[ B r Citd

_

j18 108Ru 106 2.57E+10 1.67E+01 F- 6.93E+02 !b!d 4.54E-02 1,53E+04 1,09E-03
20 713mCd 113 8;Q1E+10 520E+01 Cd+2 2.47E+02 iG(d 1;55E 02 1,59E+04 3127E-03
21 134Cs 134 9:88E+10 110E+01 137Cs 9.26E+04 Ci/d 1,51E»03 6.15E+07 1.96E-07
22 13TmBa 3 137 193E+13 1,25E+04 137Gs 926E+04 CUd 1.51E-03 6115E+07 2:04E-94, ^-'
23 22$Ra 226 8.96E+05 8.81E-04 Zr+4 3.65E+02 ibtd 3,69E-01 9.90E+02 5.87E-07
24 227Ac ( 227 4,83E+09r 2.94E+00 Zr+4 3.65E+02 Ibid -3 69E-011 9 90E+02 ---2 96E^3 -- ---
25 228Ra 1 228 9.37E+08 6.08E-01 Zr+4 3,65E+02 IbJd

.
3.89E-01

.
9.90E+02

.
64Ed}4

_^

26 229Th
27 231Pa
-

229
231

3.91E+07
9.^E+09

2.53E-02
6,46E^0

232Th
Zr+4

_
1A5E•02jClld
3.65E+02 ib[d

7 17E•05._.
3.69E 01

8.99E+02;
90E+029

2.82E-05'
6 52E 03

28 232U 232 8.01 E+08 5.20E-07 2330 4.90E;02 62- 7,17E-05
.

6.84E+02
.

7.60E-04
29 242Pu 242 848E+06 6.50E-03 241Pu 2.36E+02 Ci/d 6,36E-05 3:72E+06 1.48E-09
30 243Am 243 213E+08 1.51E•01, 241Am 9.67E+02Clld. 6,90E-04 1140E+06 108E-07
31 59Ni 1 59 1.34E+1 0 8.68E+00 63Ni 5.99E+01 CVd 21, 23E-03 2,68E+04 3.23E-04
32 795e 79 7.42E*08 4,82E-01 F- 6.93E+02 Ibtd 4.5qE-02 1.53E+04 3.16E-05
33 90Y. 90 2.196+74 1.42E+05 90Sr 1,16E+05 Cild 4.88E-01 2.26E+05 627E•Oi
34 93Zr 93' 3.22E+1 0 .092E+01. Zr+4 3.65E+02 ibld 3.69E-01 9.90E+02 2.17E 02
35 93mNts 93

V^-
2.90E+10. 7. 88E+01 Zr+4

°~
3,85E+02 ttitd 3.69E 41 9,90E+02 1.90E-02!

36 2442Cm 242 9:55E+08^ 6.19E-01 243Cm 3.22E+01 GUd 3.20E-02 1:00E+03 6.16E-04 -_

UnFRP01-FEPO6



CALCULATION SHEET PROJECT: WTP
9Y:E: Benios JOB NO:c 24590
DATE: 03113/03 CALC NO.: 24590-WTP-M4C-FRP-00003

SHEETREV: A
SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation SHEETNO.: 58

A B C D E F G H I J K L M
1 Tabie 8-4 PVPO 1 Calcuiatton
Y- -

I _
2
3 -Non-Rep Const

^
M_ '

Totalfeed-
mpUhr Ibtd: -

Representatives
^Feed Rate

PVPO1
Rata

N
Unabated PT-W
PF N71 RConst { sec

4 Se 9.0 5.15E+01 2:45E+01 Zr+4 3.65E+02 1b1d 2.13E:03 1.72E+05 7:50E-07 '
5 CN 26,0 4:39E+02 6:03E+02 P04 3 2.20E+03 Ibtd 2.74E-02 8.05E+04 3:94E-05 ^-
$ Co 58.9 5:45E+01 1:70E+02 60Co 1.09E+02 Cld 5:61E 04 1,94E+65 4.50E-06 '
7 Mo 95.9 483E+p1 245E+02 Bi+3 794E+01 Ibld 359E=04 221E+05 5.82E-06
8 Rh 102.9 9.02E+00 4:90E+01 , Zr+4 3.85E+02 Ib/d 2.13E03 1.72E+05 1.50E-06
9 Sb i21.7 4:92E+01 116E+02^ 125Sb 4:19E+02 CUd 1.93E-032.17E+05 7:67E-06

'10
11

Se
Sn

78.9
r118.7

4.70E+01
3.11E-01 1.98E+00

F-
126Sn

6.93E+02
2.18E+00

ibid
Cild

8.69E-03
1.11E-05

1.04E+05
1.97E+05

9.92E-06
5.21E-08

12 Ta 180.9 1.18E+00 1.13E+01 Zr+4 3.65E+02 IbJd 2.13E-03 1.72E+05 3 47E-07
13 TI 204.3 1:57E +01 . 1,70E+02 F: - 6.93E+02 Ibld 6.69E-03 1.04E+Q5 8.61E<06
14 U v l 238.0 4,20E+02 5.27E+03 234U 5.80E,42 Citd 5.10E-07 1.14E+05 2.44E-04
15 V

_
50.9 4:48E+p0 121 E+01 Bi+3 7.94E+5}1 lb(d .59E-04 2.21E+05 2.87E07

16 W 183.8 9.31E+00 9.03E+01 Zr+4 3:56E+02 Ibld
1

:13E-03
:

t:72E+05 277E-06
17 Y 88.9 128E+01 6:03E+09 90Sr 1.10E+09 GUd 4.07E-01 2;71E+05 1.17E-06
18
19
20
21
22
23
24
25'
20
27

106Ru
11 3mCd
134Cs
137m8
226Ra
227Ac
228Ra
229Th
231Pa

146_
113
134
137
226
227
228
229
231

Bqlhr
2.57E*10
8.01E+10
1.86E+10
1,93E+13
8,96E+05
4.53E+09
9,37E+08
3.91E+07•
9:98E+09

Ci/d
1.87E+01
5.20E+01
1.20E+01
1.25E+04
5.81E-04
2,94E+00
6,08E.-01
2.53E-02
6.46E+00

F-
Gd+2
137Cs
137Cs
Zr+4
Zr+4
Zr+4
232Th LL
Zrr4

8,93E+02
2.47E+02
9.26E+04
9.26E+04
185E+02
3.$5E+Q2
3.65E+02
1.50E-02
3.65E+02

Ibtd_
ibtd
Gitd
Ci/d
tbtd
lbld
3b1d
Gi7d
Ibid

6.69E-03
1.80E03
6.O0E•0111
6.00E-01
2.13E-03
213E-t13
2.13E-03
7.05E-08
2.13E-03

1.04E+05
1.37E+05
9.54E+05
1.54E+05
1.72E+05
1.72E+05
1.72E+05^
1.50E+05
112E+05

tl 1.61 E-04
3.79E-64-
7w80E-05
8.13E-02
3.38EA9
1.71E-05
3.54E-08
1,69E-07
3.76E05

-

_ ^ .....

28 232U 232 8.01E+08 5.20E 01 2331) 4:90E 02 CUd 622E 07 7.88E+04 6.59E-06
29 242Pu 242 8.48E+06 5.50E-03 241Pu 2.36E+02 CtJd 8.31E-04 2:84E+05 1.94E-08
30 243Am 243 2:33E+08 1,5'IE-01 241Rm 8.67E+02 CUd 3.40E-03 2:85E+05 5,31E-07

_

31 59M 59' 1.34E+10 8 68E+00 63Ni 5,99E+01 Cild 269E 04 2 22E+05 3 90E 05
32 79Se 79 7,42E+08 4 82E 01 F- 6,93E+02 tbtd 6 69E 03 1.04E+05 4.64E-06 ^
33
34
35

90Y
93Zr
93mN6_.^

90
93
93

2.19E+14
322E+10^
2,90E¢10:

1 42E+05
209E+01
1.88+01

90Sr
Zr+4
Zr+4 ^

1.30E+05
3.65E+02
3.65E+02 I

Ciid
1b/d
btd

4 07E 01
213E•03
2,13E-03

2.71E+05
1.72E+05
1.72E+05

5 23E Ot
1,22E-04
1.09E 04 ^

36 242Cm 242 9.55E+08 6.i9E-01
__

243Cm 3.22E+01 Citd 1,62E•04 1.98E+05 3.12E 06

UnFRP01-PVP01



BY
CALCULATION SHEET PROJECT: WTP

: E: Serrios JOB NO.:24590
DATE: 43J13/03 CALC NO.: 24590-WTP-M4C-FRP-00003

SUgJEGT: Integrated Be
SHEET REVt A

seline Emissions Report Non-SSFM Represented Constituents Ennissions Rate Estimation SHEET NO:: 69
A

B
C p g F

G
H

I
J K L M

1 Tabte 6:5 TLP01 Cafcutation

'2 T rt°Z..m Total feed ' resentatives 72P01 Unabated LAW
3 Non-RepConst MW molthr= Ibld FeedRate Rate _-._PF Non-RepConst(g/sec)
4 Be 9.0 5.15E+01 2.45E+01 Zr+4 3.65E+Q2 1Wd 1.73E 02 2.11E+Q4 6.10E 06
5 CN 26 Q d.39E+02 6.03E+02 P04-3 2.20E+03 Ibtd 1.78E+00 1.24E+03 2.56E 03 i
6 Co 58.9 5.45E+01 1.70E+02 60Co 1>Q9E+02;CVd` -i 2:47E-03 4.39E+04 2.03E-05
7 Mo 95.9 4:83E+01 2:45E+022 $i+3 7.94E+01 Ibtd- 2.96E-03 2.68E+04 4.80E-05
8 Rt i ^ 102.9 902E+00 4:90E+01 Zr+4 3.65E+02 Itild 173E-02

"
2.11E+04 1:22E-05

9 Sb 121.7 4.92E+01 3.16E+02 1258b +119E+02 Gi/d 3.36E-02 1.25E+04 1.336-04
1Q Sc 78.9 :47ttE+01 1.96E+02 F- 6.93E+02Ibld 3.04E-02 2.2$E+04 4:52E-06
11 Sn 118.7 3.11E-01 1;95E+00 128Sn 2.18Ei00 C1/d 2.51E•04 8.68E+03 1.18E-06
12 Ta 180.9 9:18E+00 ' 1;13E+01 3+4 3:65E+02 Ib/d 1;73E 02 2.11E+04 262E 0$
13 11 2Q4.3 1;57E+01 1,70E+02 F. 6.93E+02 Ib/d 3.04€-02 2:28E+04 3-92E.05
14 U 238.0 4.20E+02 5.27E+032_3. 4U

^
5.80E-02 Cild 3.99E•05 1.46E+03 1.91E-02

15 V_.u 50.9 4.48E+00 1.21E+01 t3i+3 7.94E+01 Ib/d 2.96E-03 2.68E+04 2,37E-06
16 W 183.8 9.31E+00 $.03E+01 ._ !Zr+4 3.65E+021btd 1.73E-02 2.11E+04 2125E-05

_ - ^

17 Y 88.9 1.28E+01 6.03E+01 90St - 1----- 10E+05 Ci/d 1.21E-02 9:10E+06` 3:49E-08
18 B fir = Citd
19 108Ru 106 2:57E+10 1.67E+01 F. 4,93E+021kld 3.04E02 2.28E+04 7.33E-0d
20 113mCd 113 $A1E+10 5.20E+01 Cd+2 2.47E+02 Ib/d 6.39E-03 3.86E+04 135E-03
21 134Cs 134 1 86E+10 1.20E+01 137Cs 926E+04 Cild - 1.49E•07 6.23E+l 1 1.93E-11
22137mBa 137 1. 9 E+13W ^.. 1.25E+04 i 137Cs 9.26E+04Citd i.d$E-07 8.23E+11 201E-08
23 228Ra

-
226 $.96E+05 5.81E-04 3.$5E}021btd 1.73E-02 2.11E+04 2.75E-0$

24 227Ac 227 4:53E+49 2.94E+00. Zr+4 3.85E+02Ib/d 1.73E-02 2.11E+04 1,39E-04
25 228Ra 22$

__' "
9:37E+08 S:91E-01 1 Zr+4 3;65E+42 lbtd 1.73E-02 2.11E+94 2.88E-05

26 229Tti 229 191E+07 2.53E-02 232Th 1.05E-02 CUd 1.88E+06 5.62E+03 4.51E-06`
27 231Pa 231 9.98E+0$ 646E+00

_
__ Zr+4 3.85E+021b1d 1 .73E 02 2.11 E+{jA 3.OSE-04

28 232U 232 8,Q1E+Q8 S,ZOE Oi 233U 4.90E 02 Cdd 6.85E 05 7.15E+02 7,27E 04
29 242Pu 242 $.48E+06 5:5QE-03 41PU 2.36E+02 Gild 1.89E 07

_
1:25E+09 4.40E-12 +---

30 243Am 243 2.33E+08 1 ,51E-01 241Am 9.67E+02 Citd 9:24E 07 1.U5E+09 1.44E-10
31 59N1 59 1.34E+10 6;6$E+00 83Ni 5.99E+01 Citd 5.44E-04 '1.10E+U5 7,89E-05
32 79Se 79.. 7.42E+0$ 4:$2E 01 F- i 6:93E+02 ib/d 3.04E-02 2.28E+04 211E-05.
3 ! 390 2.19E+14 1:42E+05 90Sr i 1.10E+Q5!Citd 1:21E.02 9:1QE+06 - 1.56E-02
34 93Zr 93 3:+10 2.0$E+41

_
2^+ 3.85E+02lbld 1,73E42 2.11E+04 9.$SE:Q4

35 93mNb 93 2.9QE+10 1.88E+Q1 Zr+4 3:$5E+02 Ibld 4T,73E02 2.11E+04£ 8.$OE 0d
36 242Gm 242 945E+08: 6.196-01i 243Cm 3:22E+01 Cild 4,04E-06 7.97E+t}$ 7:77E-08

UnFRP01-TLP01



CALCULATION SHEET PROJECT: WTP
BY: E. Barrios JOB NO:: 24590
DATE: 03113103 CALC NO.: 24590-WTP-M4C•FRP-00003

SHEET REV: A
BUBJECT; Integrated Baseline Emissions Report Non•SSFM Represented Constituents Emissions Rate Estimation SHEET NO.: 60

A B C R E F G H I J K L M
t Tabte B-6 LMPO6 Calculation

^2 Total feed Representatives LMPO6 Unabated t.A14!OFFGAS
3 Non-l2aConst MW moUhr Ib(d: ,Feed Rate Rate ^ PF Non f2e Const(g/soc}
4 Be 9.0 5.15E+0f 2:46E+01 Zr+4 3°66E+02 Jbld 8.19E+00 . 4.46£+01 2,89£ D3
5 CN

LL
28,0

-
4:39E+02 6;03E+02 P043 -2:20E+03 1bld - 4:49E+p91E+01 6:46E-02

6 Co ^ 5809 5:45E+01 1.7DE+02 6QCo f.09E+02 Ci/d 8:49E-03 1.68E+04 5:32E-05
7 Mo - -95.9 4:83E+01 2:45E+02 Bi+3 7:9dE+Ot ibJd 1.21E-01 6.57E+02 1;96E-03
8
9

Rh
3b__

102.9
121.7

9.D2E+00
4:92E+01

4.90E+01
3.16E+02

Zr+4
125Sb

3.65E+Q2
4.19E+02

1b%d:
Ci/d

8.19E+QQ
6.97E-01

4.46E+01
6.02E+02

5.78E-03
2,76E-03

^10 Se 78 9 4.70E+01 1.96E+02
F.

6.93E+02 tbld 123E+02 5.62E+00 183E-01 - _-_

11 Sn 918.7 3.11E 01 1.95E+00 126Sn 2.18E+00 Citd 2.60E 03 8.37E+02 1.22E 05
12 To 180.9 . 1.18E+D0 1 13E+01 J2r+4 3.65E+02 Ibd -8.19E+00 4,A6E+0133E 031
13 Tt 204,3 1.67£+01 1 70E+02 tF 6°93E+02 Ibtd 1.23E+02 5.62E+00 1.59E-01
14
15

U 238.0
`

4.20E+02
E+00

5 27E+03
9.21E+01

234U
B+i3-

5.80E-02
7°94E+01

CUd
tb7d

i.04E-04
1.21E01

5 57E+02
657E+02

4.98E-02
9:64E-05

:

16 W 183.8 9:31E+00 9.43E+01 ZrF4 3:65E+02 Ib(d _ 8,19E+00 4.46E+01 1°07E-02
17 Y 88.9 1.28E+01 6:03E+01 903 '1;10E+05 CUd 2.81E+01 3.92E+03 8.09E-05 '
18

^.

i
B tt CYd

19 108Ru W 106
_

157E+10 1;67E+01 F- 6.93E+02 lbid 1.23E+02 5.62E+00 2:97E+00
20 1 13mCd 113 8:01E+10 520E+01 Cd+2 1 2.47E+02 lbtd 1.41E+51 1.75E+01 2.98E+00
21 134CS 134 1:86E+10 1.20E+01 137Cs 926E+04 Citd 4.63E-01 2.OOE+DS, 6.0'3E 05
22
23

137mBa^
226Ra

137
226

1.93E+13
896E+05

1.25E+04
581E 04

137Cs
Zr+4

9.26E+04
3.85E+02

Citd
Ibld

4.63E 01
8.19E+D0

2,00£+05
4,96E+01

6.28E-02.-
1,30____E-05

24 227Ac 227 53E+094 2.91E+OD Zr+q 65E+p23 1b/d 8 19E+D0 446E+OA 6 58E62
25 228Ra 228

.
9.37E+08 6.08E-01 ^ Zr+4

.
3.65E+02

__
Ibd

.
8.19Et00 4 46E+01

,
1,36E-02

26 229Th 229 3.91E+07 2,53E-02 232Tb 1A5E<02 Ciid 9.64E-08 1 09E+03 2.32E-05
27 231Pa^ 23 1 996E+09

_
-6.46E+OO -- Zr+4 3565+02 1ti/d m- 9.19E+00 4.46E+01 1.45E-01

28 232U __ 232 _8:01E+08 -520E•01 233U 4.90E-02 -CiJd 119E-04 --2.74E+02 -1,90E=03 - -.^

29 242Pu 242 8.48E+06 5.$dE-03f 241Pu 236E+02
__

Citd 1.88E-03_ .. 1.26E+05 4.38E-08
30 243Am 243 2.33E+08 1,51E-01 241Arti 9.67E+02 Cild 6,51E-03 1.48E+05I 1,42E-05
31
32

59Ni
798e

59
79

1.34E+ 0
7.42E+08

8.68E+00
4:82E-01

-.63Nf
F-

5.99E+01
6,93E+02

CUd
1bld

9,35E-02
1.23E*02

8,40E+02
5.82E+40

1.35E 42
8.57E-02

_ ..^.

83 96Y 90 2 19E+14 1.42E+05 90Sr 1.10E+05 Ci/d 2,81E+01 3.92E+03 362E+01
^

34 93Zr _ 93 3 22E+10 2.09E+01 Zr+4 3.65E+02 ibid 8.19E+00 4.46E+D1 4.88£ Ot
35 93mN6 -,_ 933 2 90E+10I 188E+01 Zr+4 3.65E+02 tb/d 6.19E+00 4,46E+01 4.22EA1
36 ?A?Cm 242 9:65E+08 fi.19E-01 243Cm 3:22E+01 Ci/d 1.74E-05 1:85E+06 3.35E-07:

UnFRP01-LMPO6


	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.TIF
	73.TIF
	74.TIF
	75.TIF
	76.TIF
	77.TIF
	78.TIF
	79.TIF
	80.TIF
	81.TIF
	82.TIF
	83.TIF
	84.TIF
	85.TIF
	86.TIF
	87.TIF
	88.TIF
	89.TIF
	90.TIF
	91.TIF
	92.TIF
	93.TIF
	94.TIF
	95.TIF
	96.TIF
	97.TIF
	98.TIF
	99.TIF
	100.TIF
	101.TIF
	102.TIF
	103.TIF
	104.TIF
	105.TIF
	106.TIF
	107.TIF
	108.TIF
	109.TIF
	110.TIF
	111.TIF
	112.TIF
	113.TIF
	114.TIF
	115.TIF
	116.TIF
	117.TIF
	118.TIF
	119.TIF
	120.TIF
	121.TIF
	122.TIF
	123.TIF
	124.TIF
	125.TIF
	126.TIF
	127.TIF
	128.TIF
	129.TIF
	130.TIF
	131.TIF
	132.TIF
	133.TIF
	134.TIF
	135.TIF
	136.TIF
	137.TIF
	138.TIF
	139.TIF
	140.TIF
	141.TIF
	142.TIF
	143.TIF
	144.TIF
	145.TIF
	146.TIF
	147.TIF
	148.TIF
	149.TIF
	150.TIF
	151.TIF
	152.TIF
	153.TIF
	154.TIF
	155.TIF
	156.TIF
	157.TIF
	158.TIF
	159.TIF
	160.TIF
	161.TIF
	162.TIF
	163.TIF
	164.TIF
	165.TIF
	166.TIF
	167.TIF
	168.TIF
	169.TIF
	170.TIF
	171.TIF
	172.TIF
	173.TIF
	174.TIF
	175.TIF
	176.TIF
	177.TIF
	178.TIF
	179.TIF
	180.TIF
	181.TIF
	182.TIF
	183.TIF
	184.TIF
	185.TIF
	186.TIF
	187.TIF
	188.TIF
	189.TIF
	190.TIF
	191.TIF
	192.TIF
	193.TIF
	194.TIF
	195.TIF
	196.TIF
	197.TIF
	198.TIF
	199.TIF
	200.TIF
	201.TIF
	202.TIF
	203.TIF
	204.TIF
	205.TIF
	206.TIF
	207.TIF
	208.TIF
	209.TIF
	210.TIF
	211.TIF
	212.TIF
	213.TIF
	214.TIF
	215.TIF
	216.TIF
	217.TIF
	218.TIF
	219.TIF
	220.TIF
	221.TIF
	222.TIF
	223.TIF
	224.TIF
	225.TIF
	226.TIF
	227.TIF
	228.TIF
	229.TIF
	230.TIF
	231.TIF
	232.TIF
	233.TIF
	234.TIF
	235.TIF
	236.TIF
	237.TIF
	238.TIF
	239.TIF
	240.TIF
	241.TIF
	242.TIF
	243.TIF
	244.TIF
	245.TIF
	246.TIF
	247.TIF
	248.TIF
	249.TIF
	250.TIF
	251.TIF
	252.TIF
	253.TIF
	254.TIF
	255.TIF
	256.TIF
	257.TIF
	258.TIF
	259.TIF
	260.TIF
	261.TIF
	262.TIF
	263.TIF
	264.TIF
	265.TIF
	266.TIF
	267.TIF
	268.TIF
	269.TIF
	270.TIF
	271.TIF
	272.TIF
	273.TIF
	274.TIF
	275.TIF
	276.TIF
	277.TIF
	278.TIF
	279.TIF
	280.TIF
	281.TIF
	282.TIF
	283.TIF
	284.TIF
	285.TIF
	286.TIF
	287.TIF
	288.TIF
	289.TIF
	290.TIF
	291.TIF
	292.TIF
	293.TIF
	294.TIF
	295.TIF
	296.TIF
	297.TIF

